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THE PADUCAH GASEOUS DIFFUSION PLANT: 
AN ASSESSMENT OF WORKER SAFETY AND 
ENVIRONMENTAL CONTAMINATION 


WEDNESDAY, SEPTEMBER 22, 1999 

House of Representatives, 

Committee on Commerce, 
Subcommittee on Oversight and Investigations, 

Washington, DC. 

The subcommittee met, pursuant to notice, at 10 a.m., in room 
2322, Rayburn House Office Building, Hon. Fred Upton (chairman) 
presiding. 

Members present: Representatives Upton, Burr, Bilbray, 
Whitfield, Bryant, Bliley (ex officio), Klink, Stupak, Green, Strick- 
land, DeGette, and Dingell (ex officio). 

Staff present: Dwight Cates, majority investigator; Amy Davidge, 
legislative clerk; and Edith Holleman, minority counsel. 

Mr. Upton. Good morning. Today the subcommittee will review 
worker safety and environmental contamination at the Paducah 
Gaseous Diffusion Plant located in the congressional district of 
Congressman Ed Whitfield. This hearing follows a recent June 
hearing where this subcommittee reviewed the Department of En- 
ergy’s nuclear safety program for protecting workers engaged in 
nuclear activities at DOE facilities as required by the Price Ander- 
son Amendments Act of 1998. At that hearing, the subcommittee 
learned that DOE has not been aggressive in issuing nuclear safety 
rules or in holding its contractors accountable for complying with 
nuclear safety requirements. Today, at the urging of Congressman 
Whitfield, the subcommittee will assess DOE’s effectiveness in en- 
forcing worker safety at the Paducah site, as well as the Depart- 
ment’s current and past efforts to deal with the enormous wastes 
that have accumulated in the course of nearly 50 years of uranium 
enrichment at Paducah. 

The Paducah site was built in the early 1950’s to increase the 
government’s production of enriched uranium for defense and non- 
defense needs. The plant is surrounded by the West Kentucky 
Wildlife Management Area which, I am told, is a significant rec- 
reational resource to the Paducah community. Paducah is one of 
three gaseous diffusion plants, including the K-25 plant and the 
Portsmouth plant built by the Department of Energy’s predecessor 
agency, the Atomic Energy Commission. The government ceased 
uranium production for weapons purposes in 1964. However, 
Paducah’s enriched uranium output was actually increased in the 
late 1960’s to meet the growing demands of the U.S. Naval Nuclear 

( 1 ) 
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Program and the nuclear power industry. The plant was operated 
for AEG and DOE under contract by Union Carbide between 1951 
and 1986, and then by Martin Marietta which became Lockheed 
Martin between 1984 and 1996. Pursuant to the Energy Policy Act 
of 1992, the newly created government corporation USEC assumed 
uranium enrichment responsibility in 1993 at the Paducah and 
Portsmouth plants with Lockheed Martin continuing as contractor. 
USEC was privatized last year, and has assumed control of the 
plants from Lockheed Martin. The Paducah and Portsmouth plants 
are still owned by DOE, and are leased to USEC, which uses the 
plants to produce low-enriched uranium for sale as commercial 
power reactor fuel. 

The DOE retains responsibility for remedial action of past envi- 
ronmental releases, or legacy wastes at the site, including nearly 
37,000 canisters of depleted uranium. Contaminants found in 
groundwater wells around Paducah in 1988 eventually led to a 
Superfund site designation for Paducah in 1994. Several Superfund 
studies and cleanup actions to contain the spread of contaminants 
in groundwater and soil are already underway. Since October 1998, 
environmental responsibilities at Paducah have been managed by 
doe’s contractor, Bechtel Jacobs Corporation. USEC employs ap- 
proximately 1,500 people, and Bechtel Jacobs employs 400 at Padu- 
cah. 

There are many issues that we will cover today and they all stem 
from the committee’s interest in ensuring that the workers and the 
surrounding community are safe. On today’s first panel we will 
hear from three workers currently employed at Paducah — Mr. Jim 
Key, Mr. Garland Jenkins, and Mr. Ronald Fowler — and one Lock- 
heed Martin employee who has worked at Paducah, Mr. Brad 
Graves. 

I want to express my thanks to each of you and commend you 
for your bravery in coming forward to relate your experiences at 
this site. I realize that your efforts to reveal the truth at Paducah 
have introduced uncertain risks and complications in your lives but 
your efforts are truly appreciated. In the past 3 months, the coun- 
try has learned more about Paducah than the DOE would have re- 
vealed in a period of years. You should also know if you experience 
any act of retaliation following your testimony before this sub- 
committee, you should notify us immediately. 

Because of your efforts, and the front page press attention you 
have generated, the Secretary of Energy is now focused on worker 
safety and environmental issues at the Paducah site. Mr. Richard- 
son visited the Paducah site on October 23, 1998, and met with the 
members of the Paducah Site Specific Advisory Board. According to 
the minutes of this meeting, board members expressed serious con- 
cerns regarding plutonium emissions from the site, the health im- 
pacts of legacy wastes at the site, and the fear of being forgotten 
within the Department’s large Oak Ridge complex. The board’s re- 
quests were not enough to attract the necessary attention to these 
issues. 

Nonetheless, the two-phased investigation the Secretary recently 
initiated may answer many of the questions the board sought an- 
swers to last year. However, I still remain concerned that the first 
phase of DOE’s investigation, covering the period from 1990 to 
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present, is insufficient. Preliminary findings of the Department’s 2- 
week onsite review of worker safety and environmental issues at 
Paducah were released last Tuesday. Findings include: 1, a failure 
of DOE to perform adequate health and safety oversight at Padu- 
cah; 2, a lack of discipline, formality and oversight with respect to 
Bechtel Jacobs’ radiation protection program; and, 3, significant on- 
site hazards from legacy wastes stored onsite. But 2 weeks is not 
enough time to get your hands around 10 years of mismanagement. 
These preliminary findings do not include environmental sampling 
data DOE has collected on and offsite. The Department has told 
committee staff that radiation readings at one offsite stream are 
high enough to require technicians to wear protective clothing 
while taking samples. This contaminated stream is fully accessible 
to the public, but there are no warning signs. 

In light of these findings, I should point out that several State 
and Federal studies around Paducah indicate that there is contami- 
nation offsite, but not at levels of current health hazard to the pub- 
lic. However, data recently obtained by the committee indicate that 
the levels of plutonium in offsite soil are higher than what the 
State, EPA, DOE and DOE’s contractors have been telling the pub- 
lic. 

I want to make it clear that this information needs to be verified 
and any health issues resolved quickly. This committee will give 
close scrutiny to any government agency or contractor who may 
have misled the Paducah community regarding offsite contamina- 
tion. 

It is also important to point out another issue that the Depart- 
ment’s investigation of Paducah has not reviewed. Radiation pro- 
tection in areas currently controlled by the United States Enrich- 
ment Corporation is regulated by the NRC. The NRC has informed 
the committee that the company is in compliance with nuclear safe- 
ty requirements and that workers at the site are adequately pro- 
tected from radiation. However, plant upgrades to protect workers 
in the event of an earthquake are still not complete. When the 
United States Enrichment Corporation was privatized last year, 
DOE transferred more than $200 million worth of uranium to the 
company to pay for these NRC upgrades which were supposed to 
be completed in 1997. This is a significant safety issue that will be 
thoroughly investigated as part the committee’s review of the pri- 
vatization of the United States Enrichment Corporation. 

Clearly there are many issues that need to be closely evaluated 
at Paducah. There seem to be new revelations coming forth every 
day. The Department’s Phase II investigation covering the period 
before 1990 has not even started. I expect that the Phase II effort 
will take months. It is unreasonable to believe that we will have 
all the answers today. However, I do expect candid answers regard- 
ing the Department’s surprising lack of safety oversight and the 
mistakes made by DOE’s contractors and the management changes 
that must occur to raise the level of worker safety and environ- 
mental cleanup performance at Paducah. 

I also appreciate and thank the staff for working so hard on this 
hearing. I know that it was rather quickly set up and particularly 
with the delay last week because of the hurricane threat to Wash- 
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ington. We appreciate on both sides the good staff work done by 
both the Democratic and Republican members of the staff. 

At this point, I would like to make a unanimous consent request 
that a number of documents that have been circulated on both 
sides be made a part of the record. Without objection, so ordered. 

[The information referred to follows:] 


Document # 

Date 

Description 

la 

August 27, 1999 

Letter from Jim Miller of USEC to Ms. Leah Denver of 
DOE. regarding the relocation of DOE Material 

Storage Areas 

lb 

September 15, 1999 

Letter from Steve Toelle of USEC to Mr. Robert 

Pierson of the NRC regarding the progress of seismic 
upgrade modifications to buldings C-331 and C-335 

2 

October 23, 1998 

Paducah Gaseous Diffusion Plant Site Specific 

Advisory Board Special Meeting Minutes 

3 

September 27. 1999 

Executive summary from the Public Health 

Assessment; U.S. DOE Paducah Gas Difiusion Plant. 
Prepared by the Agency for Toxic Substances and 
Disease Registry 

4 

July 1990 

Executive summary of U.S. DOE Tiger Team 
Assessment of the Paducah Gaseous Difiusion Plant 

5a 

IgjUiUI 

Exerts from the corporate Audit Records for Martin 

1 Marietta regarding worker safety 

5b 

May 1991 

Exerts from the Martin Marietta Action Plant Response 
to Corporate Technical Audit of Paducah Gaseous 
Diffusion Plant 

5c 

August 19. 1992 

Exerts from the Audit of Health. Safety and QA 
Management Systems for Martin Marietta 

6 

September 15, 1999 

Fax from Jennifer Davis of OSHA to Committee staff 
regarding Paducah Gaseous Diffusion Plant Whistle 
Blower Complainants 

7a 

December 10-14, 

1990 

Exerts from the Martin Marietta Summary Report. 
Paducah Gaseous Diffusion Plant Environmental 
Compliance Review 

7b 

September 1991 

Exerts from the Martin Marietta Paducah Gaseous 
Diffusion Plant Environmental Report for 1 990 

7c 

October 23, 1992 

Exerts from the Martin Marietta Enviromnental 
Compliance Report for Paducah Gaseous Diffusion 

Plant 

7d 

September 1993 

Excerpts from Paducah Gaseous Diffusion Plant 
Envirottmental Report for 1992, prepared by Martin 
Marietta Energy Systems, Inc. for the U.S. DOE 
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8a 

March 22, 1991 

Results of the Site Investigation, Phase I at the 

Paducah Gaseous Diffusion Plant 

8b 

No date 

“To come: Appendix 2B-17, Radiological Walkover 
Survey of Little Bayou Creek, Big Bayou Creek, and 
Plant Ditches 

8c 

January 4, 1991 

Technical Memorandum prepared by Pat 
Schofield/ORO for Paducah Gaseous Diffusion Plant 
Phase I Site Investigation, Results of the radiological 
walkover survey of Little Bayou Creek, Big Bayou 
Creek, and Plant Ditches 

8d 

May 19, 1999 

Page 16 from the Disclosure Statement of Thomas B. 
Cochran of the Natural Resources Itefense Counsel 
regarding United States of America v. Lockheed 

Martin Corporation 

8e 

October 1992 

Exerts from the Paducah Gaseous Diffusion Plant 
Environmental Report for 1991 prepared by Martin 
Marietta Energy Systems, Inc. for the U.S. DOE 

9 

Septembers, 1999 

Email from Jimmy C. Massey to Paducah BJC 

Personnel regarding a DOE safety stand down for the 
Paducah Gaseous Diffusion Plant 

10 

January 31, 1992 

Martin Marietta interoffice memorandum from J.L. 
Walker, regarding potential questions for a February 4 
pubic briefing 

n 

March 16, 1992 

Article from the publication Nuclear Fuel entitled 
“Decision to Feed Reprocessed U to GDPs will 
complicate D&D” 
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Janes R. Miller 
Execume Vice Fresedem 


30l/$«4.3309/ pAone 
30tSMJ205/>» 


August 27, 1999 


Ms. C. Leah Dever 

Manager, Oak Ridge Operations Office 
U.S. Department of Energy 
200 Administration Road - ~ 

Oak Ridge, TN 37831 

Paducah Gaseous DiAisiaB Plant (PGDP) 
Relocation of DOE Material Storage Areas 


Dear Ms. Dever 

Issue 36 of DO£/OR>2026, "Plan tot Achieving Compliance with N'RC Regulations at 
the Paducah Gaseous Difftision Plam” (Compliance Plan), reguiied USEC to complete the 
seismic upgrade modifications to the C-331 and C-33S process buildings. This project was 
identified by DOE as i m po nan t to protect the public health and safety. The Nuclear Regulatory 
Commission (NRC) also considers this a high priority project for the Paducah Gaseous OifiEiision 
Plant. 


DOE'S relocation of DOE Material Storage Areas (DMSAs) containing fissile or 
potentially fissile material within these two process buildings has adveisely impacted the 
schedule for completion of USEC's seismic modification work by us to bypass these 

DMSAs and to resiage equipment over longer distances. DOE’t activities related to these 
DMSAs have now become a critical path item in the schedule to complete these modifications. 
DOE has conunitted to USEC and the NRC to begin relocation of the material in these DMSAs 
by September 22. 1999. In a recent meeting between NRC and USEC eitccudve management 
the NRC requested USEC to infiiim them immediately of any concerns about DOS’s ability to 
meet this commitment 1 must emphasize the impoitance of meeting this date to the successful 
completion of the seismic upgrade project and USEC’s commitments to the N'RC. 

I am requesting yuur invalvement and support to asiute that DOE will meet its 
commitmeat to begin telocatioo of die material in these DMSAs by September 22, 1 999. Please 
contact me immediately if you bdieve this date is in jeopaidy. 

Sincerely, 

/UtoH. Miller 
^'Btecurive Vice President 


ce; G. Benedict (DOE) 

J. Hodges (DOE) 

J. Massey (Bechtel Jacobs) 
L. Price (DOE) 

J. Thieting (Beehlel Jacobs) 



7 


)i3(uSEC 

r N AoMdifwirCMafwr 


Septtinber 15, 1999 
GDP 994)16* 


Mr. Robert C. Pierson 

Cbiefi Special Projects Branch 

Divisicai of Fuel Cycle Safety and Safeguards, NMSS 

U.S. Nuclear Regulatory Conunissioa 

Washington, D.C. 20555-0001 

Paducah Gasmas DiffiisioB Plant (PGDP) 

Docket No, 70-7001 

Monthly Update on Progress of Seisialc Upgrades to BnOdisgs C-331 and C-335 
Dear Mr. Pierson: 

In accordance with USEC’s comminnents in our April 15, 1998 letter (Reference 1), the purpose of 
this letter is to provide the monthly i^idaie m *e progress of the inseallalion of the seismic upgrade 
modifications to Buildings C-311 and C-335. 

Issue j6 of DOE/ORO-2026, "‘Plan for Achieving Compliance With NRC Regulations at die 
Paducah Gaseous D iS r s ton Plant” (the Compliance Plan) rerpiires that the modiScarions to littuease 
the seismic capacity of Buildings C-331 and C-335 be completed by June 30, 1999. As identified 
in our previous monthly status repoits (Reference 2), USEC had anric^ated that an additional 12 
months vrould be required to conqilete the seismic upgrades to account for unanticipalfid 
construction diCScuIties and reduced worker prodtioivity due to high temperatures. A Certificate 
Amendment Request (CAR) was submitted on January 12, 1999 (Reference 3) to request NRC 
review and apptovai of a change in the schedule for completing these upgrades to June 30, 2000. On 
June 30. 1999, NRC issued a Notice of Enforcement Discretion to allow USEC to continue plant 
operations until the NRC can issue the amended Certificate of ConqiliaDce for the this CAR. 

During recent discussions with the NRC stafT, USEC identified that additional time may be required 
to coroitiete this project due to delays in relocating Sasile/pottiitiaUy fissile matmiais stinted in DOE 
Material Storage Areas (DMS.^s) m areas of the two buildings in which steel removal and/or 
installation must occur. DOE questions about the handling of fissile/potcntially fissile material in 
the DMSA's from a nuclear criticality safety stanr^tomt have delayed the movement of titese 
materials fiom areas affecting construction. There are 46 work locations which remain 
DMSAs feom which these materials must be relocated prior to begimtiiig construction activities. 
USEC is in the process of preparing a CAR to request an additional ecttnsion to S^tember 30, 
2000. This request will be submitted to DOE by October 1 , 1 999 for their concntrence. The CAR 
will then be submitted to NRC within one week of obtaining DOE concunence. 


(S903 Rockledge OtTvc, Btftbeadkt MD 20817-1818 
Telephone 30l-564*3Z00 Ph 301 -564-3201 hxcp://u'ww.<acG.com 
O^ces in Uvcnitow. CA J^djcah. KY Pwwnouth, OH DC 
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Mb. Robert C. Fimoa 
SqMmber IS, 1999 
(H3P 99-01^, Page 2 

Dining Ai^st, 47 kicatioiis were cmnirte!^ A total of 3S7 out of 723 locadom itave l»«i 
completeil An avenge completion rate of 29 locatioiis per month is necessary to siqipoTt the 
proposed S^cember 30, 3000, con^letion date. However, the ciaieat monthly conqtletioD targets 
ate higher than tl» leqmred avoage because some locations schedtU to be woriasd neat die emi 
of die prefect are expected to be mote difficult to compleie. The goat fiir September is SO locadons. 
USEC]i3saiidiorizeddieeonstructioiicantiimtintoaddtwoaddidoaal<3ews(21 additional workers) 
to assist in meeting the proposed schedule. A revised schedule, showing the proposed new 
completion date of Sqttesdter 30. 3000 will be included in the next mombly status report. 

The enclosUK to this letter provides a list of new coimnhmems contained in this submittal. Should 
you have any questions relmed to this subject, please contact me tn (301) S64-32S0. 

Sincerely, 

Steven A. Toelle 

Muclear Regulatory Assurance and Policy Manager 

References: 1. Letter from Steven A Toelle (U3EC) to Robert C. Pierson (NRQ, “Schedule fer 
Seismic Upgrades to Buildings C-331 and C-33S,” Letter No, GDP 98-0082. April 
IS, 1998. 

2. Letien from Steven A Toelle (USEC) to Mr. Robert C. Pierson (NRC); “Paducah 
Qaswous Difhision Plant, Dodtet No. 70-7001, Moodily Update on Progress of 
Seismic Upgrades to Buildmgs C-331 and C-335;” Letter Nos. GDP 98-0217 dated 
November 16, 1998; GDP 98-0269 dated DccembCT 15, 1998; GDP 99-0019 dated 
January 15, 1999. GDP 99-0037 dated Febniaty 16, 1999; GDP 99-0051 dated 
March 15, 1999; GDP 99-0068 dated April 15, 1999; GDP 99-0085 dated May 14. 
1999; GDP 99-0107 dated June IS, 1999; GDP 99-0128 dated July 15, 1999; and 
GDP 99-OISO dated .August 16. 1999. 

3. Letter ftom Steven A Toelle (USEC) to Dr. Carl J. PaperieUo (NRC), “Certificate 
Amendment Request -Buildings C-331 andC-33S Seismic Upgrades,” Letter No. 
GDP 99-0012, dated January 12, 1999. 

Enclosure: New Commitments Contained in This Submittal 

cc: Mr. Patrick L. Hiiand - NRC Region ill 
NRC Resident Inspector - PODP 
Nfr. Ramiall M. DeVault - DOE 

New CanmitauHMi Contaiaeil in This Snbmittnl 

1. USEC wiU ptepens a certtficate amenfenent request (CAR) to request an extension of the 

o-li»<tiil«iA Aao fnr r/nTmH«nw» P lan iMiie tfi In Septtm h er 30. 2000. This CAR will 

be submhmd to DOE by October 1. 1999 for their coDcunence. 

2. The CAR ratprastii^ an exienaonofihe scheduled completitHi date fin Compliance PImIssim 

36 to September 30, 2000 will be submitted to NRC wifoin one wedc of obtaming DOE 
concurrence. 
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Paducah Gaseous Diffusion Plant 
Site Specific Advisory Board 
SpecM Meeting Minutes 


October 23, 1998 

Members of the Site Specific Advisory Board (SSAB) met with Energy Secretary Bill Richardson 
October 23, 1998, at 3:30 p.m. at the United States Department of Energy (DOE) Site Office. 

The following board members were present: Nola Courtney, Mark Donham, David Fuller, Vicki Jones, 
Ronald Lamb, Ray McLennan, Bill Tanner, and Gregory Waldrop. Energy Secretary Bill Richardson 
was present. The ex officio member present was Jimmie Hodges. The DOE federal coordinator present 
was John Sheppard. Also_ptesent was Shelley Hawkins. 

Jimmie Hodges introduced Energy Secretary Bill Richardson to the members of the SSAB and ex- 
plained to the Secretary that the SSAB has been fimcdoniiig for two years in Paducah. Hodges said the 
SSAB has made significant contributions to the program. He said it provides a cross-representation of 
the community and has helped in developing an understanding of the public's perspectives on cleanup. 

Secretary Richardson gave the SSAB members a chance to voice their concerns to him. 

Vicki Jones said her main concern was over the budget and in making sure Paducah does not get lost in 
the Oak Ridge Operations area of the budget She said she would like to see Paducah get a fair share of 
the budget to fond cleanup. 

Secretary Richardson said the work on the design of the uranium recycling plant will start in 1999. He 
said he had just announced a $6 million grant for worker retraining and regional economic develop- 
ment for Paducah. Richardson said the DOE cares about issues related to health and safety and is not 
going to forget about Paducah. 

David Fuller said he appreciated hearing the news about the uranium plant. He said he was concerned 
about autonomy and coordinating better between events. Fuller said Paducah and Portsmouth were 
unique examples in the complex and it was difficult to blend all the operations of Paducah with others 
that do not exist elsewhere. Fuller said he would like to see some measure of autonomy for unk]ue sites 
because things sometimes get lost in the translation. He said it might be helpful for Paducah to deal 
with some things on its own such as laborAvorker issues. Fuller said Oak Ridge is nothing like Paducah 
and he would like to see better coordination between DOE Headquarters and Paducah. 

Hodges expkii»d to Richardson that Paducah money comes out of a decontamination and deconunis- 
sioning fund and Paducah must compete with Oak Ridge and Portsmouth for funding. He said he 
thought Fuller desired better local control because our contract is the same as the one in Oak Ridge. 

Ronald Lamb said his main concern was the cleanup and funding of the plant because he is a neighbor 
of the plant. Lamb said he was afraid the Accelerating Cleanup Plan would not allow enough funding 
for the cleanup to be thorough. He said he worried that there was too little time and money allocated for 
cleanup. Lamb said he would like the DOE to be mqre concerned with the people in relation to the sites. 
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Mark Donham said he lived approximately 15 miles downwind of the plant and his main concern was 
about air emissions and groundwater contamination. He said he was concerned about plutonium and 
neptunium emissions from the plant and that there was no pollution control on trichloroethene. He said 
higher levels were allowed to be emitted at Paducah than at other DOE sites. Donham said there needs 
to be more emphasis on cleaning the source of groundwater contamination rather than on the pomp and 
treat facilities. 

Bill Tanner smd his main concern was that there were too many players in the funding and approval 
process. He said he would like to see things controlled at Paducah to accelerate cleanup. Tanner said he 
would also like to see more progress on stopping the sources of groundwater contamination. 

Nola Courtney said she was concerned with how things were prioritized. She said sometimes when 
something could be done to save money down the road, it does not always correlate with what is best 
for human health and the environment. Courtney said legacy waste was a concern for her and she 
wanted the DOE to consider the best route for human health and the environment in cleanup. She said 
groundwater contamination and air emissions also were concerns for her. 

Gregory Waldrop said he was apprehensive about the Accelerating Cleanup Plan. He said he would 
like to see Paducah have more local control. He said he was pleased with the cooperation and good 
relations with the local DOE. Waldrop said he would like to see more focus finance-wise. 

Ray McLennan said his main concern was funding. He said he was not sure Paducah was getting its fair 
share of the budget since it is mixed in with Oak Ridge. McLennan said he would like to see the 
prioritization list changed. He said he would like to see more progress toward a safe environment now 
and, in the future, and would like to see more SSAB and DOE involvement in the end use of the plant. 
McLennan said he would also like to see more of the money being spent on cleanup instead of admin- 
istration. 

After all the members spoke, Richardson asked the members how the DOE could be a better neighbor 
in improving quality of life. Courtney said there seems to be a lack of pervasive concern about die plant 
in this region. She said she is amazed at how little people in this region know and that the SSAB may 
he obliged to let the public know, Courtney said the public seems to think there is no depletion of 
natural resources. 

Richardson then asked the SSAB about their environmental concerns and members responded that 
their main concerns were groundwater contamination, legacy waste, and methodology for cleanup. 
Richardson asked Hodges what was being done onsite for groundwater remediation. Hodges said 
remediation is done on a solid waste management unit (SWMU)-by-SWMU basis. He said the DOE is 
looking at sources onsite. He said the C-400 Building now has ongoing characterization. Hodges said 
new technologies are being considered in dealing with the contamination onsite. He said the concerns 
are very valid and it has been a source of frustration in how quickly the problems are being handled, 
Hodges said air emissions arc relatively small in terms of radiation dose and groundwater is the much 
bigger risk to the population. 

Richardson asked what could be done about air emissions. Hodges said it would be helpful to gain the 
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confidence of the public and assure the public that Paducah has acceptable emissions. 

Richardson also asked the members about their feelings on community input. Courtney said there is a 
lack of concern with the public because some of the threats may not have immediate effects. She said 
many people in this area are concerned about the economic impact of the plant and see job preservation 
as the priority. Courtney said she did not think the DOE was the sole owner of this issue. Hodges said 
the DOE is part of the issue in terms of its secrecy in the past. McLennan said he thought the local 
media were afraid to report any negative news on the plant 

Lamb said he is concerned with health issues because he has seen lots of neighbors sick and wondered 
what the relation of the illness was to the plant Hodges said the Agency for Toxic Substances and 
Disease Registry has conduaed a health assessment on Paducah that is due after the first of the year. 
Hodges said the DOE has allocated $30 million for health studies around its complexes, and there are 
ongoing smdies on the environment and former employee health, 

Richardson said he knew the plant was located next to the West Kentucky Wildlife Management Area 
and asked if the plant and wildlife coexist well. Waldrop said recent smdies have found polychlorinated 
biphenyls in the wildlife and this has alerted ongoing studies. Donham said he would like to see more 
research on the wildlife and environment and to see if bioaccumulation was occuiring and Courmey 
agreed. Hodges said a biological program has been funded at Paducah. Waldrop said the SSAB once 
tried to connect with the hunter papulation through a survey. He said there has been some recent alarm, 
however, as some of the wildlife has been dying. 

Richardson said he was very interested in these concerns and considered public input important. He 
said the DOE would try to do better with the concerns that had been presented. He said the DOE would 
regrettably not be able to make the decision on the Atomic Vapor Laser Isotope Separation (AVLIS) 
plant at Paducah since this was the United States Enrichment Corporation’s decision. Richardson said 
he appreciated the efforts of the SSAB and also appreciated the members taking time from their day to 
come speak with him. 
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!>»liic«hGM«iMnDmnioiiPi»it(USOOE) INITIAL RELEASE 

--EXECUTIVE SUMMARY 

The U.S. Department of Energy (DOE)’s Paducah Gaseous Diffusion Plant (PGDP) was added to 
the U.S. Environmental Protection Agency’s Supet&nd National Priorities List (NPL) on May 
31, 1994, due to elevated concentrations of trichloroethylene (TCE) and technetium 99 (Tc-99) 
found in of^e ^oundwat^ (resd«itial wells). The plant was primarily desired for enriching 
uranium in the isotope uranium 23S and began operation in 19S2. It is located about 16 
kilometers (10 miles) west of Paducah, Kentucky. TCE was used as a solvent to clean metal parts. 
Tc-99 is a radioactive contaminant introduced at the she when uranium used in a reactor was 
reprocessed. In this public health assessment, ATSDR scientists evaluated thrae comaminants plus 
other potential chemical and radioactive contaminants in human exposure pathways. The findings 
of our analysis are presrafed below. In addition, we considered other hazards such as accidents 
involwng the depleted uranium cylinders stored at and transported to and fi'om this site. 




Pubfic Health Hazard 

Groundwater: Past - trichloroethylene (TCE) and lead 
Potential Future - TCE and lead 

Indetermiruite Public Health Hazard 

Groundwater: Past - vinyl chloride 

Potential Future - ^n)d chloride 

No Apparent Public Health Hazard 

Groundwater: Current 

Surface Water: Current 

Soil and Sediment: Current 

Biota: Current 

No Public Health Hazard 

Air: Currem and Past (Releases firom operating plant) 


As presented in the table (above), based on the data reviewed and under normal site operating 
conditions, the Patiucah Gaseous Diffusion Plant does not currently pose a health hazard to 
offsite populations. This means that, although members of the public near the site may be exposed 
to low levels of contamination in the environment fi'om the Paducah Gaseous Diffiision Plant 
facilities, the concentrations are not at a level that would cause harm to humans. We define 
“current” as beginning in 1990 to the present. TThis conclusion takes into account access 
restricfions to Little Bayou Creek, the North-South diversion ditch, and the area around the 
southwest inactive landfill, and the fish advisories issued for Little Bayou Creek and some of the 
ponds in the Western Kentucky Wildlife Management Area by the Commonwealth of Kentucky. 

Historic releases of materials from the Paducah Gaseous Diffusion Plant were considered, and one 
padtway (groundwater) was identified where past exposures to environmenUtl contamination 
(e.g., TCE and lead) posed a public health hazard for children. For the types of onsite processes 
currently in operation, a future groundwater pathway could exist if new wells are drilled into the 
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Pkdiieah Gaseeiu DiffUston Plmt (USDOE) INITIAL RELEASE 

northwest or northeast plumes. The agreement (between DOE and the current residents that have 
been connected to municipal wats^) restricts future use of wells on the resident’s property but 
does not restrict the drilling of new wells by future owners of this land. Therefore, potential future 
exposures may occur if new wells are drilled into these plumes. Vinyl chloride (a degradation 
product of TCB) was not identified as a past or a potential future h^th hazard since the detection 
limits in the analysis of samples from residential wells tested were well above the levels of 
concmn. Also, not tdl residential wdls in or near the plume were tested for vinyl chloride. 
Therefore, vinyl chloride is an indeterminate public health hazard for past and potential future 
exposures. 

Under abnormal conditions such as transportation accidents involving a fire and the rupture of 
dqileted uranium cylinders, an urgent public health hazard would exist for the general 
population in the proximity of the accident. This distance from the accident varies based on 
wetuher conditions and length of exposure time; however, the maximally exposed individual is 
predicted to be at or within 30 meters of the accident and an urgent public health hazard could 
exist out to 70 meters from the accident. Less severe health effects could be experienced by 
individuals within several thousand meters fi'om the accident. However, the likelihood of this type 
of accident occurring is very low. 

For other accident scenarios such as a plane crash, severe weather or natural disasters involving 
the onsite depleted uranium cylinders, a temporary public health hazard could exists offsite from 
the hydrogen fluoride but the exposure would not cause permanent harm or would not be fatal 

The probability of occurrence of these scenarios is extremely law; however, ATSDR recommends 
that appropriate emergency preparedness plans be implemented. 

There are no existing health data that apply specifically to the population that could have been 
exposed to contaminants fi'om the Paducah Gaseous Diffusion Plant. The populations of concern 
for the potential pathways of exposure in the area around the diffusion plant are extremely small. 
Most of the health outcome data are recorded for the population of a census tract or county, 
which would include many people with no exposures to contaminants from the site. By using the 
larger population group, any association between potential exposures and adverse healrii effects 
would be obscured or distorted. Also, with a small group of households potentially exposed, very 
few specific diseases occur over time making it difficult to estimate how many excess cases a 
group experienced. 

Over several years ATSDR representatives collected people’s concerns from the communities 
near the Paducah Gaseous Diffusion Plant for this public health assessment. Many people 
expressed concerns related to the incidence of cancer and other illnesses reported by residents in 
the area and the possibility of exposure to contaminants through a variety of media. Community 
concerns and our responses are presented in the main part of this document. 
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Paducah Gaseoiis Difftasiou Plant (USDOE) INITIAL RELEASE 

Based on the data and infonnatio!LI.eyiejved for this public health assessment, ATSDR 
recommends the following: (l)'aiip depleted uranium to and from PGDP in new DOT-approved 
transport cylinders; (2) write and implement emergency plans for the transport (by rail or truck) of 
uranium hexafluoride (and hydrogen fluoride) cylinders; (3) prevent the future use of new wells in 
the contaminated plume areas by institutional comrols; (4) prevent the future reuse of 
contaminated wells by disconnecting water pipes to homes or businesses and plugging or 
dismantling the wells; (S) parents of children who may have ingested over 100 pg/L of lead in 
their drinking water should alert the children’s pediatricians; (6) continue monitoring 
contaminants in the northwest and northeast groundwater plumes; (7) include degradation 
products of TCE, such as vinyl chloride, in the groundwater analysis and assure that the detection 
limits are low enough to determine whether concentrations exceed a level of health concern; (8) 
monitor the McNaity Aquifer to detect possible migration of contaminants from the Regional 
Gravel Aquifer; (9) continue monitoring residential wells for those residences possibly affected by 
the plumes and those located near Little Bayou Creek, Big Bayou Creek, and the North-South 
Drainage Ditch; (10) continue access restrictions to Little Bayou Creek, the North-South 
Drainage Ditch, and the southwest inaaive landfill; (II) continue monitoring biota to ensure no 
human exposure to contaminants; (12) advise new landowners in the areas of the groundwater 
plumes of the groundwater contaminants; and (13) encourage residents near PGDP who are 
concerned about lead in their well water to have their wells tested. (Lead did not appear to be 
related to the groundwater plumes.) 

ATSDR staff will continue to monitor environmental issues and remedial activities at the Paducah 
Gaseous Diffusion Plant as well as proposals for resolution of the depleted uranium cylinder 
storage dilemma. 

The interpretation, conclusions, and recommendations provided in this public health assessment 
are based on the data and information referenced Additional data could alter those conditions and 
recommendations. The conclusions and recommendations are site specific and should not be 
considered applicable to any other situation 
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EXECUTIVE SUWWRY 

This report documents the results of the Tiger Team Assessment of the Paducah 
Gaseous Diffusion Plant, Paducah, Kentucky, conducted from June 18 to July 20, 
1990. The purpose of the assessment was to provide the Secretary of Energy with 
the status of Environment, Safety and Health (ES&H) Programs at the Plant. The 
Plant, operated by Martin Marietta Energy Systems, Inc. (MMES) for the Department 
of Energy (DOE), provides up to 2 percent uranium enrichment services for 
government purposes and for commercial nuclear reactors In the U.S. and abroad. 

The assessment was conducted by a team of professionals from DOE, contractors 
and consultants. 

The Assessment Team concluded that curtailment or cessation of any operations 
at PGDP Is not warranted. Compliance Issues Identified by the Assessment Team 
are known to Federal and state permitting agencies. Nevertheless, there are a 
significant number Df ES&H findings and concerns Identified In the report that 
require prompt management attention. 

PGDP management and staff are committed to full Implementation of the Secretary's 
ES&H Initiatives and acknowledge the Imperative for action. However, compliance 
with DOE Orders and mandatory standards Is deficient In a wide variety of 
activities. Furthermore, Inadequate ES&H support and guidance to PGDP by MMES 
provides barriers to ES&H excellence at PGDP. 

MMES and PGDP management have expended significant effort to Improve their 
existing management systems. Nevertheless, deficiencies were noted In management 
control systems such as Quality Assurance (QA), compliance management, human 
resource management, and operating practices and procedures. Furthermore, there 
Is no Integrated site-wide corrective action tracking system for tracking 
Identified deficiencies. 

PGDP staffing levels and skill mixes are Inadequate throughout the Plant, 
although some progress Is being made In filling staff needs. Training 
deficiencies have been Identified as being significant, contributing factors to 
environmental compliance findings. 

The DOE Site Office Is responsible for day-to-day oversight, but It Is ndt 
adequately staffed to perform this critical function. In addition, the roles and 
responsibilities of the other Involved DOE parties, NE, EM, and OR, are not well 
defined, documented, or communicated throughout DOE and the contractor 
organizations. Furthermore, DOE is not providing timely and clear ES&H guidance 
to MMES and PGDP. 

The Plant enjoys a sound and credible relationship with the surrounding community 
and conducts programs of outreach In which the general public and potentially 
Interested parties are encouraged to become Involved In ES&H concerns and Issues 
related to site activities. 

Recent assessments. Including the PGDP Self-Assessment, Identified areas In which 
Improvements are needed to meet the Secretary's ES&H Initiatives. PGDP personnel 
demonstrated a positive attitude and willingness to discuss deficiencies with 
the Assessment Team and are eager to rectify existing problems. The high morale, 
"can-do” attitude, and dedication of site personnel, coupled with plant manage- 
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merit's obvious commitment to cultural change, provide a sound foundation for 
success in meeting those initiatives. 


Summary of Key Findings. Root Causes and Noteworthy Practices 
Environmental 

The Environmental Subteam identified findings of noncompliance with Federal and 
state regulations and DOE Orders, and nonattainment of acceptable best management 
practices. However, none of these deficiencies present an inmediate threat to 
public health or the environment. 

Environmental findings, associated root causes, and observations of PGDP 
operations illustrate a workforce that is generally committed to the Secretary's 
ES&H initiatives; however, a lack of technical expertise and experience in the 
environmental field at PGOP is hampering the development and implementation of 
a comprehensive environmental protection program. The key areas of concern are: 
environmental monitoring and evaluation programs are not being effectively 
implemented because of a lack of key programnatic elements; formal procedures 
have not been developed for the effective implementation of environmental 
protection activities; and quality assurance programs have not been developed or 
implemented for many environmental activities. 

In characterizing potential root causes, the Environmental Subteam constructed 
a three-tier system to define the relationship between the findings and root 
causes. The programmatic nature of many of the findings is such that the 
findings themselves are often root causes of other more specific findings. 
Although PGDP management shows evidence of commitment to environmental protection 
as a top priority, environmental concerns have yet to become an integral part of 
PGDP operations. 

Safety and Health 

The PGDP organization is in transition to bring the site into compliance with the 
new safety and health requirements of DOE. Strengths were noted in the 
supportive attitude of plant management toward making the changes necessary to 
meet these requirements, in the recent performance of a self-assessment by Energy 
Systems, and in the Uranium Enrichment Performance Improvement Program. 

Safety concerns were expressed in all technical areas examined, except 
Experimental Activities. The appraisal revealed deficiencies in compliance with 
DOE Orders, and mandatory standards in the safety program requirements for 
document reviews, inspections, emergency planning, fire protection engineering, 
radiological protection, and quality assurance. The system of preparing and 
revising, reviewing, and approving administrative control documents is 
inadequate. Training and certification programs and practices do not satisfy 
site needs. There is no overall plan for safe, long-term storage of depleted 
uranium. No integrated sitewide management system to track and correct 
identified deficiencies has been developed. 

An inspection of about 85 percent of the work area revealed 237 noncompliances 
with OSHA standards, 90 percent of which would be classified as "serious" by 
OSHA. The noncompliances generally related to electrical hazards, fire 
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protection, machine guarding, and hazard communication. 

The principal concerns In Fire Protection, Worker Safety, and Medical Services 
are direct results of insufficient management commltawnt to full compliance with 
safety requirements, and inadequate resources for timely Implementation. Other 
concerns are related to the lack of an Integrated approach to development and 
Implementation of site-wide management Initiatives, such as procedures, document 
control, training, quality assurance, and corrective action tracking. 
Deficiencies In site operations were related to lack of rigor, formality, and 
discipline In the areas of concern. 

Hanagement 

Key management findings are supported by the Environmental and Safety and Health 
Assessments, especially with respect to PGDP policies and procedures, formality 
in operations, management control systems, employee performance evaluation, self- 
assessment, and OQEjover sight. Inadequate staffing and training was encountered 
at all levels of the plant. MMES does not have a corporate-wide strategic plan, 
and subordinate Implementation plans, to define and accomplish ES&H objectives 
on a prioritized basis. DOE oversight roles and responsibilities have not been 
well defined, documented or communicated. Interfaces among the involved ODE 
offices have not been established and there Is little guidance provided to MMES 
and PGDP by DOE. 

The Management Subteam identified two root causes for the findings and concerns 
identified in the Assessment. First, DOE Is precluded from effectively 
performing Its oversight responsibilities due to rapidly growing ES&H 
requirements, inadequate staffing and institutional inertia within ODE. 
Furthermore, the low profile of PGDP has hindered resolution of this problem. 
Second, MMES does not have sufficient Incentives to ensure full support of ES&H 
excellence at PGDP due to the necessity of PGDP to compete with other MMES sites 
for scarce ES&H resources. 
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MARVN MARtETTA 


CORPORATE AUPnr RECORD (CAR) 


CONTKOL NUMBER: RAD-ll 


RESPONSIBLE MANAGER: J. C Massey 


SUBJECT: 

Failure to use RadiatioD Work Permit (RWP) 

FINDING: 

Work was perfonned on a converter without a Radiation Woric PeraiL {The job wn addressed on a 
Work P^sut; hov^ver. das document does not mdude the det^ addressed in ANSI Ni3.6> 

1966 (R19723J. 

REQUIREMENT(S): 

TSA RP J Radiok^icai PromctiOD Pioccdures and Posting Criteria 4 , 5 
TSA RP.6 Internal Radiatioa Exposure Control Program Criteria 5 

RECOMMENDA*nON(S): 

The Radiation Work Permit system dxiuld be implemented for all radiological work. 


PLANNED ACnON(S): 

^ PLANNED ACTION 

1. Draft procedure on RWP and use as pilot in C*360. 
(CAR 3-16. Smp 1) 

1 Get management coDCurreace cm use RWP. 

(CAR 3-16. Step 2) 

3. Issue an SPP for the RWP system. (TT RPJ-L Step 1) 

4. Develop mod implemeot RWP training for Health Physics 
sufl and occupational «orken (TT RP3-L Step 3) 


COMPLEnON 

DATE 

Complete 

Com^te 

06f91 

06<91 


PERSON 

ACCOUNT 

M. B. Grave 

P. A. Courieux 

M.B> Grave 
M. B. Graw 



PGDP Validator 


^ Dtvilioil Mai^r 
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CORPORATE AUDIT RECORD (CAR) 


CONTROL NUMBER: RAD-22 RESPONSIBLE MANAGER: I. C Massey 


SiraJECT: 

Insdequsie Health Physics Pioceduia 
FINDING 

The Health Physia Ptopw is not effectively deffned and conuolled by ciurent procedures. 

REQU1REMENT(S): 

TSA RP.l Ciiteru 11 

RECOMMENDATION(S): 

Expedite the devdopment and reviskm of admintstrative and opetatinf Health Physics Procedures. 


RESPONSE: 

Development of spedlic Health Physia administtative/opetating proceduta are delineated in 
Tiger Team Assessment Findinp RP.l-l. Steps 3, 5. 7. ^ 9. 10; RP.1-2, Steps 2, 4; RP.1.3. Steps 
3. 4; RPJ-1, Steps 2, 4, S: RPJ-3. Steps 3. 4; RF.6-1. Steps Z 7; RP.7.1, Steps 1. 4; RP.9-1. Step 
7; RP.IO-L Slept 3, 7; and RP.ll-l. Step 4. 


PLANNED ACTION{S): 

PLANNED ACTION 


COMPLEHON PERSON 

DATE ACCOUNT 


1. Issue standard practice procedures (SPPs) detailing 
rapoosibtlitka in oontamiaatioo control, radiological job 
coverage lequireaentt, and health physia requiteineoa 
including impleinetiution of a Radiatioo Work Permit 
Program. SPPs will addnu interfaca between Health 
Physia Department and plant penonneL (TT RP.l-L 
St^5) 

2. Issue Mictm Mirietta Eoer^ Systems CeotrtI Staff final 
Health nqiski scaodaids and procedures. (TT RP.l-l, 
Step 8) 


0691 Ki&Gnives 


11/91 S. E Meinen 
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J. M. Collins 
J, C. Massev 
H. Pulley 
L. O. Raasett 
A. E. Williams 


QAU:48'92-10S2, Aitdii of the Paducah Health. 

Safety, and Quality :^«uran« Manage ment Systems 

The subject audit (attached) was conducted July 13«17. 1992. lu evaluate the adequacy 
and elfectiven^ of health and safety and plant management as they relate to 
pro^duies. ^tems. and management controls for the protection of personnel and tlws 
environment during the achievement of plant mission objectives. Issue Response Sheets 
for deficiencies noted in your area are attached. Each division should evaluate the 
deilcieiicies and determine the type of response required in accordance with F-GP-36. 
Finding FM-92-6-4 will require a response from J. C. Massey and L O. Ramsett stnas it 
pertains to both areas. 

The Issue Response Sheets may be used to prepare your corrective action cuntraa; 
please note the Documentation of Root Cause is copied on the reverse. 

Your response should be sent to Correaive Actions by September 21. 1992, if you have 
questions, please call. 


B. C. Uchienbcrg. C-720. PGDP (6055) - NoRC 


/bcl 


Attachments 

1. Audit Report 

2. I»ue Response Sheets 


cc/attl: T. M. Hines 
D. M. Massey 
S. A. Polston 
S. L Shell 


W. E. Sykes 
W. E. Thompson 
C- W. Walter 
P. D. Wooldridge 
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JSSVE RESPONSE SHEET 

PGDP IRMS CcmrathtiKt Tnddiig Sj^sum 

4UDrr OF BEALTE. SAIE^ Aim QA MANAGEMENT SYSIB^ 
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martin marietta EffiRGY Environmental Compliance Review (ECR) 
SYSTEMS, mix ' 


iwteT-ar- iL Bmimstein and A B. 
Johnson 


'PGDP-NEPA-2 


' V. W. Jones 


= 12/10/90 


‘ Natsonal Environmental Ptdicy Act (NEPA) 


" No system is in place to ensure that environmental impact assessments 

prepaied in compliance with NEPA are honored by plant management. Under the current 
leporting structure, NEPA assess m ent documents can be altered I 9 plant management under 
a conSict-of-interest situation. Alteration could result in an envirotunenui impact analysis that 
differs signfficantly from the originaL No independent system is in place for resolution of 
controveisial issues to prevent possible abuse of management authority over the NEPA 
process. 


*•'^“■•**'•*““*****“1^ NEPA CEQ regulations at 40 CFR 1502, DOE Order 544flLlC. and 
SEN-lS-90. All require proper assessment of actions to evaluate the potential for impacting 
the environment. 


A system should be established and implemented to ensure ( 1 ) preparation of 
adequate NEPA assessments, (2) implementation of an issue-resolution system independent Of 
conflict-of-interest resolutions, and (3) proper management of NEPA-relatcd compliance 
issued. 
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PGDP, and tecbneliiiffl-99 (’’Tc), a manrmade 
radionuclide devela|wd during the fission of uraninm. 
The source of ’’Tc at PGDP vas the enrichnreiit of 
leprocesKd ucamum from govemmem leaciots at 
other DOE facilities. The major requirements of the 
AGO include monitoring of residential wells 
potentially affected by the coitaminatitm, gnovision 
of alternative drinking water supplies to residents 
with contaminated wells, and investigation of the 
nature, extent, mid source of the contamination to 
develop a plan for remediation. 

National Enrironmatal FMicy Act (NEPA) 

NEPA Compliance personnel review all 
Engineering Service Orders and submit appropriate 
NEPA documentation to DOE for project approval. 
Activities that do not require engineering 
involvement are handled via a Work Order system. 
Compliance with NEPA is maintained by following 
the guidelines set forth by CEQ, DOE, and Martin 
Marietta Energy Systems. Inc. 

Federal Insecticide. Fungicide, and Rodeoticide Act 
(FIFRA) 

No restricted-use pesticides are used by PGDP 
personnel. It application of a restricted-use pesticide 
at the plant is necessary, a certified contractor will be 
used to make the application. General-use pesticides 
used at the plant by plant personnel arc used in a 
manner consistent with the product labeling. All 
product warnings and cautions are strictly adhered to. 
Applications of pesticides by plant and contractor 
personnel must be approved by the Plant Pesticide 
Coordinator. The Waste Management Department at 
PGDP currently is seeking a vendor that will dispose 
of the Napchlor-G fungicide being held on-site. 

Safe Drinking Water Act (SDWA) 

PGDP operates a “nontiansient, noncommuniiy” 
public water system subject to regulation by KDOW. 
The PGDP water treatment facility is a Class II 
facility. There are ten cqierators on-site with the Class 
II certification or above. Monthly operational reports 
are provided to the state describing operational 
activity for the facility. The ongoing training requited 
to maintain certification is provided by a program 
developed in-house. The state of Kentucky has 
approved the program as meeting state requirements. 


SiDveys td the sanitaiy water supply t^stem . 
indicate that the plant's drinking water meets all state 
attd federal regulations for maximum contaminant 
levels. In 19S9 KDOW completed a quarterly survey 
of PGDF’s sanitary water system for 8 regulated and 
51 unregulated volatile organic compounds (VOCs). 
None of the teguhmd VOCs was detected in the 
system, but 3 of the unregulated VOCs were detected. 
Because of the detection of the three unregulated 
VOCs. PGDP wil monitor fm all 59 VOCs annually, 
starting in 1991. 

CURRBfT ISSUES AND ACnONS 

NESHAP Cutnpliaiicc 

The NESHAP regulation, promulgamd in 
December 1989, pertaiaa to DOE bcilitiea emitting 
radionuclides other than ladon. It requires 
documenution of compliance by March IS, 1990. It 
requires extensive evaluation of each potential 
radionuclide air emission point and either continuous 
measurements of each emission point (stack 
sampling), or doerrmentation that onissimis from 
each point are below a level that would cause the 
most affected individual to receive an annual 
effective dose equivalent of 0.1 mrem. 

PGDP, in conjunction with DOE/ORO and the 
three Oak Ridge facilities, submitted a compliance 
plan to B>A Region IV in March 1990. Due to the 
enormous number of potential radiolt^ical air 
emission points (albeit small ones) and the difficulty 
of initially evaluating each point and periodically 
confirming the insignificant emissions, the ]rian 
requested approval to use ambient air samplen fo 
collect data and demonstrate compliance with the 
10-mrem standard established in the regulation. On 
February 8, 1991, DOE/ORO received 
conespondence from EPA slating that ambient air 
sanqrling could not be used to demonstrate 
compliance with any portion of the regulation except 
computation of dose. Therefore, PGDP and the Oak 
Ridge facilities will still be required to perform the 
slack sam|tiing on each emission point or submit 
evidence that the emissions from each stack result in 
a dose less than 0.1 mrem. A revised compliance plan 
is scheduled for submittal to EPA Region IV by 
May 1. It is anticipafed that an FFCA based on tiie 
compliance plan will be negotiated. 
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Internal Correspondence 
Octob«r23, 1992 

S. A. Polston 



Enviromn«nal Complinice Audk Repon for Paducah Gaaeoua OiffuBion Plant (PQDP) - 
Oetobar 5-9. 1992 

Since the audit doaaout on October 9, 1992, Qall GWner of your etafl haa provided our 
organization with aupplemental Information ragarding 14 Corporata Audit Repoita (CARS) with 
which there Is disagreement regarding categorization. Altar thorough review by our complianee 
personnel and legal counad, datamilnations have bean mads and verbally communicated to Gail 
(written reeponas to follow). Ha and TracayPaldhaua are working doaely with my staff to aaaure 
that theae are reported and tracked in the Corporate Compliance Report as appropriate. 

After carefully reviewing all of the remaining uncontastsd CARs which were generated during the 
audit, the validation process Is now complata and the tinst report is provided for your use in 
enhancing the Environmental and Waste Managernsm Prc grama at Paducah. As you will note 
62 of the 81 CARS written ware related to some aspect of waste rnanagemem (Toxic Substances 
Control Act (TSCA)/Resouree Conservation and Recovery Act (RCRA)) and that 52 of these 62 
are f ndings or negative obsenrations, indicating the need lor additional emphases in this area. 

Recognizing that this audit comprises one segrnsm of the technical audits conducted by Dale 
Bewley in March, we are transmitting the original CARs and a copy of the final report to Dale for 
incorporatian into the audit record. 

The cooperation and support provided by your staff was outstanding and certainly enhanced the 
productivity, quality, and value gained from the activity. If we can be of further assistance, please 
contact C. L Stair at 615-576-5556 or myself. 

y ']. 

M. E. Mitchell, K1001, MS-71 55 (6-8006) 
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contaminated wells; and investigation of the nature, 
exunt, and source of the contamination. Residential 
wells are sampled on a weekly, monthly, or — — ” 
bimonthly basis for 7CB and ’*Tc; wells pmentiaJly 
affected by the contamination are also sampled 
mondily for gross alpha and gross beta 
contamination. Samples are analyzed by the on-site 
laboratory, and the results are reported to the 
welNowners. In the event that contamination that 
originated at PGDP is detected above plant action 
levels, which are established at the analytical 
laboratory detection limits of 25 pCi/L or 1 mg/L of 
’’Tc, a lesponse is initiated by PGDP. Residents are 
imtifted ims»diately; state and-^A officials are also 
notified. Alternative water supplies are provided 
through connections to municipal water systems, or 
in the event that them is a time lag between discovery 
and the ability to complete connections, bottled water 
is made available. DOE pays the cost of installation 
of water systems and the monthly charges for water 
service to residents with contaminated wells. The 
plant has several programs proceeding to investigate 
the nature and extent of contamination. These include 
the investigation of solid waste management units 
under the Hazardous and Solid Waste Amendments 
Permit; the characterization of the northwest plume 
using direct push sampling technologies to provide 
data needed to select the locations for the hydraulic 
containment system; and investigations of the 
northeast plume as a part of the Groundwater 
Monitoring Phase IV Study. More information on 
environmental restoration CERCLA activities may be 
found in the "Current issues’* section of this summary 
and in Part 1. Sects. 5 and 8. panicularly 
Sects. 5.5.13,5.6.7.1, and 8.2.1 of the 1992 PGDP 
Environmental Report. 

CEBCLA Section 103(a) 

On October 21, 1991, a request was issued to 
EPA Region IV and to the KDOW seeking 
concunence on the reporting mechanism for oil 
sheens on KPDES outfall ditches and on Big and 
Little Bayou creeks. To date no response has been 
received. PGDP submitted the Spill Prevention and 
Control Counterm^ures Plan to EPA Region IV and 
to the KDEP. Three releases were reportable to the 
National Response Center because reportable 
quantitks were excMded. 


1992 Environmental Report— Paducah 

Emergency Planning and Community 
Right-To-Know Act (EPCRA) 

The EPCRA (also refeired to as tl» Superfund 
Amendments and Reauthorizaiion Act Tide III) 
requires that invoitory and environmental release 
information of certain chemicals m a facility be 
reported to federal, state, and local authorities. This 
information is used for emergency planning and to 
provide infonnatimi to the public. EPCRA requires 
that local and state emergency planning commissions 
be informed of the amount of hazardous and 
extremely bazardious substances that are present at 
PGDP and that a material safety data sheet (MSDS) 
be available for each chemical upon request. The 
regulation also requires that releases of toxic 
chemicals to the mvironment be reported ea^h 
calendar year if chemical threshold limits are met. 
Two releases were reported under EPCRA Sect. 304 
during 1992. 

The Emergency and Hazardous Chemical 
Inventory Report was submitted to the state and local 
emergency planning commissions in March 1993. 
MSDSs are kept on site and are available u|K>n 
request through the PGDP Hazard Communication 
Program. Detailed information on the Toxic Chemical 
Release Report for 1992 is presented in Appendix A 
of the Paducah Caseous Diffusion Plant 
Environmental Report for 1992. 

National Environmental Policy Act 
(NEPA) 

NEPA implementation is a decision making 
process that considers the need for a proposed action 
and an alternative action with emphasis on 
minimizing environmental impacts. It establishes 
policy, sets goals, and provides means for carrying 
out the policy. NEPA contains “action forcing” 
provisions to ensure that federal agencies act 
according to the letter and spirit of the act. 

Through the implementation of NEPA. the plant 
has a practicable means (consistent with the 
requirements of the act and other essential 
considerations of national policy) to restore and 
enhance the quality of the hummi environment and to 
avoid or minimize any possible effects of its actions 
upon the quality of the human environment. 


xxlx 
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1902 Environmsntai Raport— Paducah 

NEPA compiiaiiM pertcmiiel review «1I 
ensineering service orders, enfineeriag^ervi^* 
requesu, end work orders end submifeppropriete 
HEPA docymentettoa DOE fot ^Jecti^^ovei. 
CoRipiience with NEPA is meinteined by following 
the guidelines set fordi by the Council on 
&ivirc»imentel (^idity, DOE, end Energy Sy^enu. 

During 1992, NEPA c<»npitsnce personnei 
completed 95 NEPA review checklistt. Categories! 
exclusion (CX) determinetions were issued in 110 
cases, and 96 CX e^aovels were reemved. Five 
environmental assessment (EA) determinations were 
submitted to DOE for review ud approval: Pleat 
Lebta-ett^ Fecili^ — ESO'17S46. CFC>114 
Replacement — ESO 17977, Groundwater Pump end 
Treat Demonstretioa— 18045>RA, Uranium 
&irichB)ent (UE) Waste Storage Facilities — ^NEPA 
No. 92-011 , and Eoytronmenu! Restoration <ER) 
Waste Stewage Facilities— -NEPA No. 92*012. One 
environmental impact statement determination was 
submit^ to DOB for nview and af^oval: CFC*! 14 
Replacement — ESO 17977. Three EA determinations 
were approved by DOE: UF« Cylinder and Storage 
Yards — ESO 17S2B, UE Waste Stwage 
Facilities — NEPA No. 92-01 1. and £R Waste Storage 
Facilities— ^NEPA No. 92*012. FourEAs were 
presented to DC^ during the year: Solid Watte 
Landfill— ESO 18007. Groundwater Pump and Treat 
Demonstration— 1804S-RA. UE Waste Storage 
Facilities— NEPA No. 92*01 1. and ER Watte Storage 
Facilities— NEPA No. 92*012. 


Federal Insecticide, Fungicide, and 
Rodenticide Act 

No restricted-use pesticides are used by PGDP 
personnel. If applicatlmii of a restricted-use pesticide 
at the plant is necessary, a certified contractor will be 
used to make rite plication. General-use pesticides 
af^lted by plant p^oniiel art applied in a manner 
consistent with Che product labeling. All product 
warnings and cautions are strictly adhered to. 
A^licatimis of {^riickies ^ plant md contractor 
personnel must be approved by the pluit pesticide 
coordinator. Napchlor-G is a fungicide that was used 
at as a «^od ^mtervmive fm «>ottng towen. 
The Wasm Management Operatmns Department at 
PGDP is seeking a vendor riiat will dispose of the 
Ntpdilor*G being held on*sim. 


Safe Drinking Water Act 

PGDP operates a -naniransieal. noncommiinity" 
public water system subject to Kgulation by the 
KDOW. The PGDP water treatniem facility is s Class 
11 fsctlity. Ten on-site operntors have Class II or 
higher certification. Monthly opentionnl repoits ate 
provided to the KDOW describing operaikmal 
activity for the facility. The ongoing training required 
to mninitin certiiication is provided by a program 
developed in-house. The stam of Kentucky bns 
approved the program as meeting KDOW 
reqnitementt. 

In 1992, surveys of the sanitary water supply 
system indknte that the piint’s drinking water meets 
all state and federal regulations for maximum 
contaminant levels for the required inoiginie 
parameters. In 1992, PGDP comirieted a tpiulerly 
survey of the sanitary water system fot eight 
regulated voluile organic compounds (VOCs). In one 
quarter of sampling, 1,2-dichloroetlHnie wu detected, 
but the concentration was below the maximum 
contaminant limit set by drinking water regulations. 
Because the VOC was detected in n sample, PGDP 
will continue querteriy sampling of VOCs for at iensi 
three consecnlive years in accordance with KDOW 
drinking water regulations. 

Current Issues 

CAA Compliance 

PGDP. in conjunction with the DOE Oak Ridge 
Field Office (DOT-OR) and the three Oak Ridge ' 
facilities, submitted a radionuclide National Emission 
Standards for Hszaidous Air Pollutants (NESHAF) 
compliance plan to EPA Region IV in March 1990. 
Because of the enormous number of potenliai 
radiological air emisaioa points (albeit small ones) 
and the difficully of initially evaluating each point 
and periodically confirming the insigaifient 
emissions, the plan requested approval to use ambient 
air snmplen to collect data and demonatrate 
compliance with the lO-millirem (mem) slaadad 
esubliihed in the regulation. On February 8. 1991,' 
DOE-OR received correspondence from the EPA 
sutiag that ambieat air sanqdiag cotild not be used to 
demonstrate com|diaace witt any pmtion of the 
regulation except computation of dose. Therefbie, 
PGDP and die Oak Ri^ iicilitiet are icquitsd to 


XXX 
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EXECUTIVE SUMMARY 


1.9 ]^TUREAN1}EXX«NT0FCX>NTAMINA110N 
1.1 Background 

The Paducah Gaseous DiSiision Plant (PGDP) b an uranium-enrichment focili^ consb- 
ting of a di&iision cascade and extensive support fociUties. Construction at the plant 
began in 1951, and 1952 the plant was operating. The PGDP b owned and oper- 
ated by the United States Department of Energy (DOE) and b managed Martin 
Marietta Eneigy Systems (Eneigy Systems). 

The plant b located on a reservation of about 1,350 acres in western McCracken 
Comt^, about 10 miles west of Paducah, Kentud^, and about 3 miles south of the 
Ohio River. i^>proxiniately 740 acres of the reservation are within a fenced security 
area. The raw-water treatment plant, the residential landfill, and the inert landfill are 
the onty operatii^ areas oubide of the security area. An uninhabited buffer zone sur- 
Tountb the fenced area. 

Beyond the DOE-owned buffer zone is an extensive wildlife management area of 2,100 
aoes deeded or leased to the Cdmmonwealth of Kentudcy. During World War II, the 
Kentucky Ordnance Works, a trinitrotoluene (TNT) production facility, operated in an 
area southwest of the plant on what b now part of the West Kentucky Wildlife Man- 
agement Area. 

The PGDP performs the first step in the uranium-etirkhment process. The product 
from the PGDP must be further etuiched before being used as a nuclear fuel. The 
plant provides an enriched feed stream to the gaseous diffusion plant in Portsmouth, 
Ohio. It also provided a similar feed stream to the Oak Ridge Gaseous Diffusion Plant 
in Oak Ridge, Tetmessee, before that plant closed. 

The PGDP enriches the uranium-235 (U-235) radionuclide in a physical separation 
process. The separation b based on the faster rate at which U-235 diffuses through a 
barrier in comparison to the heavier U-238. Extensive support focilities ate required 
for maintaining the diffusion process. Some of the major support facilities include a 
steam plant, four major electrical switchyards, four seb coolir^ towers, a building for 
cbem^ cleaning and decontamination, a water treatment plant, maintenance facilities, 
laboratory facilities, and two active landfills. Several inactive facilities are also located 
on the plant site. 

Hazardous, nonhazardous, and radioactive wastes have bran generated and dbposed of 
as a restdt of PGDP operations. In August 1988, contamination was found in an offsite 
drinking water well north of the PGDP. The contamirumt b tedmetium-99 (Tc-99), 
vriiidi b a man-made radionuclide created as a by-product of the fission of uranium. 
Tc-99 was introduced to the PGDP in 1953 as a contaminant in feed material during a 
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program in which spent nuclear reactor fuel was fed into the cascade. Further santp. 
ling showed that a commonly used solvent, trichlorocthene (TCE), is in offsite wei^ 
At DOE’S expense, a community water line was extended as an alternative water supply 
to residences with contaminated wells. DOE is also paying for the water. 

To establish a schedule for investigating and remediating the offsite groundwater con- 
tamination, the United States Environmental Protection Agency (EPA) and IX)E 
developed an Administrative Order by Consent (Consent Order) under the Compre- 
hensive aivironmental Response, Compensation, and Liability Act (CERCLA), Section 
104 and Section 106. DOE and EPA agreed to the Consent Order, and the United 
States Department of Justice approved it. The effective date of the Consent Order is 
November 23, 1^8. The intent of the Consent Order is outlined in four major objec- 
tives: 

• To determine the nature and extent of the threat to human health and 
^welfare and to the environment from the offsite contamination of ground- 

water and surface water 

• To ensure that the environmental effects of the releases and threatened 
releases are thoroughly investigated and that appropriate actions are 
taken to protect tlie public health and welfare and the environment 

• To establish a schedule and a work plan for developing, implementing, 
and monitoring necessary response actions at the site 

• To promote cooperation (exchange of information among, and participa- 
tion of, DOE, ^A, and the Commonwealth of Kentucly) in achieving 
the first three objectives 

The Consent Order defined the work to be performed by DOE/Energy Systems in 
response to the discoveiy of groundwater and surface water contamination and estab- 
lished the schedule for completing certain elements of the work. 

DOE/Energy Systems contracted with CH2M HILL, an environmental engineering firm, 
to develop and implement Phase I of the work plan for the site investigation of the 
PGDP (Phase I Site Implementation Woilc Plan for Paducah Gaseous Diffusion Plant, 
CH2M HILL, 1989). The inititd draft of the work plan was submitted to EPA and the 
Commonwealth of Kentucky on January 23, 1989. The plan included information on 
the identified potential sources, pathways, and receptors; a field sampling and analysis 
plan; a quality assurance and quality control plan; a health and stfety plan; and a 
schedule for completing the investigation. 

The plan also contained work elements designed to determine the characteristics of 
sources at the site that have contributed or are contributing to the contamination found 
off the site. The characterization is necessary for establishing a baseline risk assss- 
ment and for determining implementable, cost-effective remedies. In accordance with 
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the Consent Order, however, the Phase I work plan focused primarily on the nature 
and extent of contamination oS the site. 

The following work was accomplished in Phase I of the investigation: 

• Installed 35 new water-quality monitoring wells in clusters upgradient and 
downgradient of the plant. 

• Inspected and evaluated 80 monitoring wells previously installed by 
DOE/Energy Systems as part of the Remedial Action Program and envi- 
ronmental surveillance activities and selected about 40 wells for periodic 
water-quality monitoring during the investigation. 

• Conducted up to four rounds of sampling of each of the selected wells. 

• Conducted two rounds of aquifer slug tests in selected wells to determine 
l^diaulic conductivity. 

• Measured water levels simultaneously over several days in wells and 
creeks to determine interconnectivity. 

• Measured water levels in wells on four occasions to determine gradients. 

S. 

• Collected soil samples from borings for the 13 new well clusters off the 
site, from 12 deep borings on the site, and from over 50 shallow borings 
on and off the site. 

• Conducted radiation walkover surveys of Big Bayou Creek, Little Bayou 
Creek, and the North-South Diversion Ditch. 

• Obtained creek-bank sediment samples on the basis of the results of the 
walkover survey to characterize a zone of elevated radiation dubbed the 
'Itathtub ring effect." 

• Obtained surface water and sediment samples from the 2 creeks, about 
20 ponds, the marshes, and Metropolis Lake. 

• Obtained fish and macroinvertebrates from the same lakes and creeks 
that were sampled for water and sediment. Crops and vegetables were 
collected from gardens or donated by neighbors of the plant. Deer and 
various road kills were coUected, and samples were taken for analysis. 

• Conducted a survey of well users within 5 miles of the PGDP and of 
sur&ce water users for 15 miles downstream of the plant on the Ohio 
River. 
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• Mapped the 64,000-acre study area at 1* = 50' and 1' = 100', using 
aerial photography and extensive civil surv^. 

• Implemented the DOE/Energy Systems community relations plan with 
fact sheets and public briefings. 

• Submitted several thousand environmental samples for analyses, validated 
the data, and entered the information (over 300,000 'bits") in an elec- 
tronic data management system developed for the project. 

• Prepared 28 technical memoranda and a preliminary report that includes 
an assessment of offsite receptors. The report was issued to the Com- 
monwealth of Kentucky and ^A, and copies are available for the public. 
The report is summarized in this executive summaiy. 

The result of this work is a clearer understanding of the pattern of offsite ^oundwater 
and surface water contamination that has resulted from the PGDP’s activities; a better 
concept of contamination patterns on the plant and of the contribution of plant con- 
tamination to the ofiate contamination; a basic sense of the risks to offsite receptors 
fi'om the contamination; and a 'detailed plan for protecting PGDP neighbors ^ com- 
pleting the groundwater investigation and other environmental restoration projects. 

Table ES-1 lists the chemical contamination found off the site in all media. The 
remainder of this section presents findings and conclusions, by media. ^ 

U Offsite 

Groundwater 

OSsite contamination in groundwater could occur in any or all of three q^stems: shal- 
low groundwater system, regional gravel aquifer, and deep groundwater system. The 
shallow groimdwater system is used for obtaining a vrater supply through hand-dug 
large-diameter wells, primarily in residences north and east of the plant. Lenses of 
sand and clay in the shallow system laterally direct rainwater percolating through the 
^tem. Interconnections between lenses allows vertical migration to the confining layer 
immediately above the regional gravel aquifer. In the confining layer, "windows" to the 
re^onal gravel aquifer would allow unretarded migration of contaminants to the aquifer 
from the surface or fiom near-surface disposal areas. 

The re^onal gravel aquifer is the primary groundwater supply for this area. Water- 
supply wells completed in the regional gravel aquifer may also draw water fi'om the 
shallow- groundwater system. The regional gravel aquifer is nonhomogeneous. Prefer- 
ential pathways for more-rapid movement of groundwater apparently are located where 
river chaimels once were. The regional gravel aquifer appears to be a major transport 
pathway for contamination. The deep groundwater system is not typically used as a 
water supply to this area, but contamination in this system would be an indicator of 
continuing contaminant migration. 
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The movement of gioundwatei is generally from the plant to the Ohio River, which is 
to the northeast, north, and northwest of the plant on a large bend. The pattern of 
groundwater flow is inOuenced by an underground terrace immediately south of the 
plant. The regional gravel aquifer beneath the plant apparently receives recharge from 
the shallow groundwater system, which is "perched" on the terrace. Movement of the 
groundwater to the south, east, and west beneath the plant should be limited the 
terrace and influenced by the preferential pathways in the regional gravel aquifer. 

Beep Grmmdnater %stein 

The primary atntaminants found in the deep groundwater system were BTEX com- 
pounds (constituents of petroleiun-benzene, toluene, ethylbenzene, jylenes) and the 
radionuclides Tc-99, U-234, and U-238. 

Shallow Groundwater System 

The offrite contamination in the shallow groundwater system k either adjacent to 
streams or in cultivated fields. Contaminants found in Little Bayou Creek may a&ct 
these weHs throu^ bank storage and later release. The primary contaminants found in 
the shallow groundwater system are toluene and Tc-99, both at low levels. 

Regional Gravel Aquifer 

Off the site, the regional gravel aquifer is primarily contaminated by the organic com- 
pounds TCE and bis(2-ethylhexyl)phthaiate and by the radionuclide Tc-99. Concentra- 
tions are variable. sWeral wells consistently show concentrations indicative of plumes. 
Other wells show "fringe" or "leading edge" effects. Locations where contaminants were 
found in the r^onal gravel aquifer are generally between Big Bayou Creek and little 
Bayou Creek, with plumes reaching north and northeast of the ptot. 

A preliminaiy delineation of Tc-99 and TCE contaminant plumes in the regional gravel 
aquifer is shown in Figure ES-1 and Figure ES-2. 

Snr&ce Water and Sediment 

Chemical contamination associated with the PGDP was found in Little Bayou Creek 
and in the North-South Diversion Ditch in both sediment and surface water. Chemical 
contamination found in the ponds. Metropolis Lake, and the marshes could not be 
directly attributed to the plant. 

Radiological contamination was found in the creeks and can be attributed to the plant. 
Lower levels were found in the ponds. Metropolis Lake, and the marshes near the Ohio 
River. Radiological contamination of sediment in the creeks is evident, particularly in 
the North-South Diversion Ditch. Metropolis Lake sediment shows low levels of radio- 
logical contamination, probably caused by flooding from the Ohio River and not related 
to PGDP activities. 
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Creek Banki 

Through bank storage, creek banks may account for both the chemical and the radio- 
logical contamination found at wells on Tennessee Valley Authority (TVA) property 
(WC-5 and TVA-27). The bathtub ring effect in Little Bayou Creek south of Ogden 
Landing Road and in the North-South Diversion Ditch presents significant exposure 
risks. 

Most wells at the TVA containing TCE are in proximity to Little Bayou Creek, which 
suggests that the contamination may be associated with flooding in the creek and subse- 
quent contamination of the underlying groundwater. Organics in TVA wells are veiy 
low (less than 3 ^tg/l), as would be expected for a volatile wganic being ffansported 
a aeek. 

Note 

Low levels of contaminants were found in fish from both flowing and nonflowing water 
bodies. Onfy 1 fish of the over 30 that were sampled had radionuclides above reporting 
levels; that fish had an estimated 5.95 pCi/g of Tc-99. The Biological Monitoring Pro- 
gram conducted by the Universiiy of Kentucky for the PGDP has found PCBs in fish at 
levels above 2 ppm, the allowable level established by the United States Food and 
Drug Administration (FDA). Phase I of the investigation did not find fish containing 
PCBs. 

Analysis of radionuclides in edible parts of deer by both Oak Ridge National Labora- 
tory and subcontracted laboratories did not find levels of radionuclides above back- 
ground levels. Arsenic was found below FDA allowable levels for arsenical compounds 
in meat meant for human consumption. The FDA levels are for residues of growth 
additives fed to beef and poultry. 

The only crops found with radionuclides above reporting levels were some composite 
samples from whole soybean plants. 

Soil 

No pattern of contamination associated with the PGDP, including air dispersion, was 
found in offsite soil. However, levels of arsenic found in shallow soil pose risks, {»rtic- 
ularly to children, in some exposure situations. 

IJ Onsite 

Varying levels and types of contamination were foimd on the site in all sampled media. 
The shallow groundwater system, the regional gravel aquifer, and the deep groundwater 
system contain contamination. The deep groundwater system (the Qayton and 
McNaity formations) does not, however, seem to be significantly contaminated. No 
evidence of dense nonaqueous-phase liquids was found, but not all source areas have 
been adequately characterized. 
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Contamination above reporting levels was found in soil near the waste management 
units (WMUs). Sediment in the out&ll ditches contains both radiological and chemical 
contamination, but the contaminated sediment is located behind overflow dams. 

FATE AND TRANSPORT 

2.1 Offsite Grmmdwater 

The regional gravel aquifer appears to be the primary transport route for contaminants 
found in o&ite groundwater. The gravel deposits of the reentrant river channel may 
have rates of migration of up to 300 feet^ear (Ener^ Systems, 1990). In the lower 
reaches of Utde Bayou Creek, the regional gravel aquifer may contribute to contamina- 
tion found in the creek. The shallow groundwater system does not seem to be a major 
transport route for contamination from on the site to off the site, but the occurrence of 
some traisport off the site can be inferred near the northwest comer of the plant (Fig- 
ure ES-1 and Figure ES-2). In addition, in conjunction with bank storage in the creek 
banks, the shallow ^oundwater system may transport contamination from the creeks to 
wells near the creeks (MW-138, for example). 

2J Oeek Banks and Sediment 

little Bayou Creek and the North-South Diversion Ditch are major transport pathways 
for contaminated sediment and pose major risks of exposure. 

23 Biota 

Fish caught in the ponds. Metropolis Lake, and the marshes and, to a lesser degree, in 
Big Bayou Creek offer a route for exposure to chemical and radiological contamination. 
Little Bayou Creek has been posted by the Commonwealth of Kentucky warning peo- 
ple to limit consumption of ffeh from the creek because the fish may contain PCBs. 

3J> ASSESSMENT OF OFFSITE RECEPTORS 

The purpose of the offsite-receptor assessment was to develop a preliminary evaluation 
<rf the risk to the neighbors of the PGDP much earlier than would be normal in an 
investigation of this type. The assessment, unlike the baseline risk assessments com- 
monly conducted, has not thoroughly evaluated the effect of natural^ occurring risks. 
The risks presented here therefore combine "normal," or background, risks with risks 
fix)m contamination from the PGDP. This approach provides a conservative evaluation 
of risk and therein focuses attention on a range of possible sources of risk. Thus, the 
continuing efforts of DOE/Energy Systems can be focused on "contaminants of con- 
cern" during Phase II of this investigation and through the continuing environmental 
compliance and restoration programs. The future effort will further define the nature 
and extent of contamination identified in Phase I work. Some contaminants will proba- 
ta^ be dis«>unted as further information confirms that they occur naturally or are not 
related to the plant Contaminants that have not migrated off the plant will probably 
be found. 
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bi the cateulatkm of tiw to ofihite receptors, the patfiwi^ of eiqxKiire n«re evalu- 
ated. The pathways and the primary risk-causing sutetances may be ranked by signifi- 
cance as foUows, from highest to lowest: 

1. Ingestion of Groundwaten TCE, arsenic, bis(2<tiqribe!Qri)phthalate, Tc-99, 
U-238, U-234. 

2. b^estion erf Food; arsenic, mercury, Tc-99 

3. Ingestion of Soil or Sediment: arsenic, U-238, U-234, Np-237. 

4. External ExpcMure to Little B^u Creek: direct gamma rmiiation. 

The risks from the various raeposure sitrutions are summarized in Table ES-2. 

4« CONCLUSIONS AND RECOMMENDAITONS 

4.1 Condnsions 

Although there are some limitations on the data gathered during Phase I (for example, 
the monitoring wells were not all ideally situated, and only one round of surface water 
samplir^ was conducted), the limitations do not adverse^ afiect the validity of the 
condusiom. Contamination at levels potentially harmful to human health is present in 
wells, fish, creek banks, and shallow soil off the site. The contamination can be linked 
to past practices at the PGUP. 

Independent medical studies performed to date have not found a correlatimi between 
possible exposure and the health of the affected residents. The possibility of continued 
exposure to the contaminated groundwater in wells has been reduced by providing an 
alternative water supply to the affected residents. Some etqrosure situations present 
risks that may be caused by naturally occurring levels of conmum constituents of the 
earth, sudi as arsenic. Also apparent, however, is that other situations (for examfde, 
the risks from exposure to external gamma radiation along the south end of Little 
Bsymi Oeek) require further action by DOE/&i«gy Systems. The actions can be 
teken through a series of continuing prt^rams, culminating in remediation of the con- 
tamination. 

Poiratial Remedial Actions 

This section discusses possible activities for remediating the offsite contamination. 
Identifying reasonable response actions helps focus the efforts of DOE/Energy Systems. 

Gmieral Respimse Actions for Gnmndwater 

Possfole insdtutkmal actkms indude establishing access restrictiems, arranging alterna- 
tive amter arul tong-term rtunitoring. These actiois are sunilm' to tiKXte 

abearfy unplentented fay DOE/Energy Systems. 
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TnUe ES-2 

SUMMATION OF RISK 


Pathway 

Kkcss Lifetime 
Cancer Rlsl^ 

Fatal Chneer 
mdc (Rad)*'” 

^alcmlc 

Risk* 

1. Residential Use of Ground- 
water: Residmitial Wells 

6x lO-* (Chemical) 

5x 10 ’ (Rad) 

2xl0’ 

- 

Z Residential Use of Cround- 
waten Monitoring Wells 

2x KT* (Chemical) 

5 X 10 ’ (Rad) 

2x10-’ 

- 

3. b^estion of Fish: 

From Ponds 

From Big Bayou Creek 

From All Water (Rad) 

3 X 10-^ (Chemical)'’ 

1 X 10-^ (Chemical)'* 

3 X 10-* (Rad) 

3xl(r* 

lx"* 

a) 

4. Direct Gamma Exposure, 

Little Bayou, South 

1 X 10-* (Rad) 

9x10-’ 

~ 

S. Sediment or Soil Ingestion 

1 X IQ-* (Chemical) 

3 X 10 ’ (Rad) 

2x10* 

" 

6. Residential Use of 

Groundwater. TVA Wells 

3 X 10"’ (Chemical) 

3 X 10-* (Rad) 

1x10-* 

- 

7. Ingestion of Food: 

.^ples 

Deer 

6 X 10"’ (Chemical) 

4x 10-’ (Chemical) 

./ 5 X 10 ’ (Rad) 

1 X 10-’ 

- 


Tbe methods and assumptions used in calculating cancer risk are veiy conservative and 
represent a *«ont case’ situation. 

"Rml « radiation risk 

‘Expresses noncarcinogenic risk; anything greater than 1 represents a significant risk. 

‘’Does not include PCBs, which were not found in fish during this study. 

NOTE TO READERS 

This table presents the results of an ’of6ite-receptor assessment' which is a type of risk 
assessment A risk assessment determines potential health effects on the basis of studies and 
mathematical models. How the study is done is determined by EPA; some modifications are 
made to account for risk bom radiological exposure. 

A risk assessment is based on the amount of contamination; bow mudi contamination might 
be consumed, how often, and for how long; and how much the person who ingests the 
contamination weighs. Typically, a risk assessment is based on a 170-pound man consuming a 
fixed amount (for example, eating 3 contaminated fish per week) over a 'lifetime,' which is 
defined as TOyeais. 

The results of a risk assessment are reported as the number of people out of one rnUiion who 
would be likely to ttevelop cancer bom exposure to the contamination for a set period of time, 
(such as a Tifetlme'). Tte results of a risk assessment determine the 'excessive lifetime cancer 
risk,' or the risk of developing conumination-caused cancer that is above the risk of getting 
cancer anyw^,' which is about a 1 in 4 (or a 250,000 in 1 miUion) chance. The the study is 
done is veiy conservative, so the predictions are almost certainly higher than the aaual 
occutrenoe of health effects. 


WDCMDSAtaSl 
































55 


• Containment ^tems, including capping, lining, and vertical barriers, may 
be considered for several onsite WMUs. 

• Groundwater-recovery systems are likely to be effective in intercepting or 
removing contaminated groundwater. 

General Respcmse Actions for Soil 

General response actions for remediating soil contamination include institutional con- 
trols, containment, excavation, and in situ treatment technologies. 

• Institutional controls, including security fences, warning signs, and roped- 
off areas, have been implemented by DOE/Energy Systems in some areas 
of the plant 

• Containment (capping, sltiny wails) is potentially applicable to several 
^onsite WMUs 

• Excavation at the plant is potentially applicable to several onsite WMUs. 

• In situ treatment technologies that may be feasible at the PGDP include 
soil washing, soil-vapor extraction, in situ stabilization and solidification, 
vitrification, and bioremediation. 

General Response Actions for Sediment 

General response actions for remediating contaminated sediment in ditches and creeks 
include institutional controls, excavation, in situ solidification and stabilization, and 
drainage-channel modifications. 

• Institutional controls have already been implemented m some areas, such 
as posting of signs along Little Bayou Creek warning against consumption 
of fish, "No Trespassing" signs installed on Little Bayou Creek south of 
Odgen Landmg Road and the North-South Diversion Ditch, and contin- 
ued momtoring of water quality. Additional controls, such as access 
restrictions on other parts of Uttle Bayou Creek, can be implemented 
rapidly. 

• Excavation of contaminated sediment is likely to be effective in removing 
tuanium contamination. Once excavated, sediment could be dewatered 
and treated using technologies similar to those for soil. 

• ' In situ solidification and stabilization may be potentially applicable in 

some reaches, particularly during periods of low flow. The effectiveness 
of solidification could be determined by conducting bench-scale treatabil- 
ity tests. 
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• Channel modifications may include installing sediment traps, lining the 
channel, or relocating the channel. SoD type should be determined fw 
use in conjunction with hydrologic calculations in assessing these remedial 
actions. 

43 Means of Accomplishing Work 

Several means are available to DOE/Energy Systems for accomplishing the described 
work, including the following. 

ERP Groundwater Monitoring: Phase 3 and Phase 4 

These projects are a continuation of the Environmental Restoration Program (ERP). 
The ERP Phase 3 and Phase 4 groundwater monitoring is intended to further charac- 
terize the KJDP’s subsur&ce hydrology and geology. 

ERP UST Characterization and Remediation 

As a result of a well evaluation performed during Phase I of the site investigation, 
underground storage tanks (USTs) were found to be leaking. Removal of the leaking 
tanks is planned to begin in early 1^1. 

ERP OntfoU Ditch Characterization Study 

The purpose of this investigation was to identify the contaminants in the plant outfall 
ditches. In addition, water samples were taken fi'om each ditch and were analyzed for 
PCBs. The results of the investigation indicate that chemical and radiological contami- 
nants are present in the outfall ditches. Continuing work will evaluate the risks inher- 
ent in the material and will determine the need for remediation. 

Corps of Engineers Program at Kentucky Ordnance Works 

The Corps of Engineers has undertaken an evaluation program at the Kentucky Ord- 
nance Works. The activities are based in part on the findings of an earlier enviroiunen- 
tal surv^ performed by an environmental consultant under contract to DOE Head- 
quarters. 

ERP HSWA Work 

The Hazardous and Solid Waste Act (HSWA) draft permit, to be issued under 
Section 3004(u) of the Resoiurce Conservation and Recovery Act (RCRA) as amended, 
will result in investigations of WMUs and spQl sites not addressed under Phase I or 
Phase n of the site investigation. The HSWA permit for the PGDP will be issued 
either with the facility RCRA Part B permit for treatment and storage units or with the 
postclosure permit for the C-404 landfill, whichever is issued first. The earliest expect- 
ed issue date for the HWSA permit is the second quarter of 1991. 
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FUSRAP 

The Fonnerfy Used Sites Remedial Action Program (FUSRAP) evaluates the potential 
for contamination at property formerly owned at u^ by DOE and its predecessors. 
These sites were used ptimar% for producing mateiiab for the Manhattan Proj^ 
The PGDP is not a FUSRAP site, but FUSRAP will provide a contracting mechanism 
for suppcHting the environmental restoration pro^ams at the PGDP and at the Ports- 
mouth, Ohio, plant, beginning in 1991. 

Piuise n vt Site Investi^OB 

A work plan for Phase II of the site investigation was developed on the basis of the 
results of Phase I. Phase 11 will characterize the unit or units that are releasing TG3E, 
Tc-99, and other contaminants to groundwater and surface water and will identify pos- 
sible sources of arsenic and phthalate. The purpose of Phase 11 is to gather additional 
data for each unit and to select a corrective action to stop contaminant releases. 

DOE/Energy Systems has hired outside consultants under the Hazardous Waste Reme- 
dial Action Program (HAZWRAP) subcontract to perform Phase II of the site investi- 
gation and the characterization of individual WMUs and spill sites. Hie HAZWRAP 
subcontractor (CH2M HILL) anS their lower-tier subcontractors will be responsible for 
developing investigation plans and for performing the investigations. For the develop- 
ment compflation of the results into an evaluation of alternatives feu* selecting foe 
most appropriate corrective actions at each WMU, DOE may need to hire a second 
subomtractor to prevent conflicts of interest. Work on Phase II has begun. The scc^ 
of work for each of the various stages is summarized below. 

Stage A Sonroe Characterizatiott. The scope of work for Stage A includes surface 
reconnaissance surveys, installation of new wells, groundwater sampling, aquifer testing, 
soil sampling, test-pit sampling, sediment sampling, and surface water sampling. 

Die results of foe Stage A investigation will be summarized in a supplemental report 
on the site investigation that will augment the Phase I report. 

Stage B Offsite Investigation. Stage B consists of additional investigations of the extent 
of offiite contamination, including refining the ofhite-plume configuration or aquifer 
characteristics. 

Up to 16 new wells at 7 cluster locations may be installed to refine the estimate of 
conditions ui^radient of the site, within the Ohio River fioodpiain, near Metropolis 
Lake, and east of foe plant near Metropolis Lake Road. Wells may also be useful 
between existing clusters for clarifying complex patterns of groundwater flow or for 
bracketing foe estimated size of well-pumping influence zones for the evaluation 
alternatives. 

The results of foe Stage B investigation will be summarized in a supplemental report on 
foe site investigation that will augment foe Phase I report. 
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Stage C Alternatives Evalnation. Stage C consists of evaluating alternatives for remedi- 
ating offsite contamination, including screening remedial technologies, developing alter- 
natives, performing a detailed evaluation of alternatives, preparing a risk assessment, 
and estimating a schedule for implementing the proposed remediation. The evaluation 
will be performed in accordance with "Guidance for Conducting Remedial Investiga- 
tions and Feasibility Studies under CERCLA” (EPA, October 1988). 

Each alternative will also be compared against CERCLA criteria and one another to 
identify relative strengths and weaknesses in satisfying the remedial action objectives 
and the evaluation criteria. Estimates of the cost and the schedule for implementing 
each alternative will be prepared. A detailed risk assessment will be prepared to assess 
the potential human health and environmental risks posed by the PGDP in the absence 
of a remedial action and to assess each alternative for how weU it protects public health 
and the environment 

The results of the alternatives evaluation will be presented in a final report to EPA and 
the public. The report will include (1) data summaries from the investigation; (2) inter- 
pretations of the collected data; (3) a summary of alternatives for remediating offrite 
contamination, together with the probable cost and schedule for implementing the 
remediation; and (4) the results of the detailed risk assessment. Comments from the 
public and regulatory agencies will be received and addressed. 

After the final report is approved, DOE and EPA will amend the Consent Order to 
include actions to carry the program to completion, and the remedial design will begin. 

The design and implementation of remedial alternatives typically results in remediation 
of different areas at different times over a period of years. If at any point during 
Phase n, an imminent threat to public health or to the environment is found, imple- 
mentation of corrective measures will be expedited DOE/Energy Systems. 

4.4 Continaing Activities 

In addition to the projected work, several measures should be continued or implemen- 
ted soon, including the following: 

• Continue supplying water to residents (high priority). 

• Post Little Bayou Creek, the North-South Diversion Ditch, and possibly 
Big Bayou Creek (within the DOE boundary) against ail use. Notify the 
Commonwealth of Kentucky about actions (hi^ priority). The DOE- 
owned parts of Little Bayou Creek and the Nortb-^uth Diversion Ditch 
have been posted. 

• In conjunction with the Commonwealth of Kentucky and EPA, reach a 
consensus on "background" or "normal" concentrations of radionuclides 
and chemicals (arsenic and phthalates) in surfoce water, sediment, 
groundwater, and biota (high priority). 
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• Plug and abandon onsite wells (high priority); this project is under way. 

• Continue yearty harvest of deer before the hunting season opens to con- 
firm findings of low risk. Plans are now for eight deer to be taken yearly 
from plant A-Areas (high priori^). 

• Complete a more extensive survey of radiologically contaminated rubble 
piles (medium priority). 

• Complete the pH, chlorine, and temperature control project, which will 
allow flow diversion from Ditch Oil (medium priority). 

• Conduct a complete radiation walkover of the plant property (low 
priority). 

• Undertake a historical evaluation using records, interviews, reviews of 
.jtrocesses, etc., for all chemical and radiological uses and releases on the 

PGDP to determine possible future contributions to onsite or c^ite 
contamination (low priority). 

• Coordinate with the Commonwealth and Oak Rid^ Natkmal Laboratory . 
on contingency plans for radiological screening of deer and other game if 
results of the year^. deer evaluation indicate the presence of radioactive 
cemtaminants (low priority). 

The planned and cxintinuing activities discussed above represent DOE/Energy System’s 
response to the findings of Phase I of the site investi^tion. When complet^ die 
proposed work wfil fully satisfy the Consent Order. 
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TO COME 


Appendix 2B-17 

Radiological Walkover Survey of 
Little Bayou Creek, Big Bayou Creek, 
and Plant Ditches 


TO COME 
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TECHNICAL MEMORANDUM NO. 17 d^HllL 

PREPARED FOR: PGDP Phase I Site Investigation 


PREPARED BY: Pat Scofield/ORO 
DATE: January 4, 1991 


08 - 37 - - 930405581 


SUBJECT: Results of Radiological Walkover Survey of Little Bayou Creek, 

Big Bayou Creek, and Plant Ditches 


PROJECT: 0R028178.TM 


INTRODUCTIONi> ' y 

A surface radiation survey was conducted from March through September 1990 of 
sections of LiHle Bayou Creek, the North-South Diversion Ditch, the North Perimeter 
Ditch, certain Kentucky Pollution Discharge Elimination System (KPDES) ditches, and 
sections of Big Bayou Creek. The surveyed sections are highlighted in Figure 1. In 
addition, samples of creek and ditch ^diment and bank samples were collected. The 
locations of the bank sampling locatiprrS are shown in Figure 2. 

The purpose of the surveys was to determine the level of radioactive contamination in 
the stream beds and tp.characterize the relative amounts and types of radioactive 
contamination. The results o( the Survey will be used to help determine the influence 
of the creeks on the shallow groundwater system and to assess the risks from offsite 
radioactive contamihkion. 


SURVEY METHODOLOGY 
SURVEY AREA AND COVERAGE 

Initially, the radiological survey focused on the North-South Diversion Ditch and Little 
Bayou Creek and was to be conducted in three phases. The first phase covered the 
North-South Diversion Ditch from the Paducah Gaseous Diffusion Plant (PGDP) fence 
to Little Bayou Creek. The second phase covered the section of Little Bayou Creek 
where the North-South Diversion Ditch converges with the creek and extends to 
apfnoximately Station No. SB5. The third phase covered from Station Na SB5 to the 
Ohio River. 
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As contamination was detected, the survey plan was extended to include other areas. 
The areas were a section of the North Perimeter Ditch, which runs from the 
convergence of the North-South Diversion Ditch to outside the westernmost plant 
location, the KPDES ditches, and Big Bayou Creek. 

Coordinate systems were established to mark survey and sampling locations along the 
creeks and ditches. For example, the 0 coordinate fpr Little Baj^u Creek was located 
approximately at Station No. RS3. The southern Section of the Little Bayou Creek 
survey extended into the West Kentucky Wildlife /Management Area (Wildlife 
Management Area) to approximately 19000-South, and the northern survey essentially 
extended to the Ohio River (approximatdy 18960TNoith). The coordinate systems 
established for Big Bayou Creek and the ditches are de^rited in the following sections. 

This technical memorandum (TM) presentSiidata gathered in areas that were accessible 
between March and September ,19^; A^eas of dense undergrowth, stream-bed 
contours, and the beaver damTimited fhe spr^ coverage. 

X ./" S, 

IX>W.LEVEL«AMMA WALKOVER 

’’V 

The low-lev6l-gamn|a survey Was ^conducted using Eberline SPA-3 2 inch x 2 inch Nal 
detectors (sensitivity^ approximately 1,200 cpm per microRoentgens per hour [uR/hr] 
Ra-226) and either E^lihe ^^-1 or PRS-1 count-rate meters. The banks of the 
streams between the water, Brie and the estimated high-water line were scanned with 
SPA-3 detectors to determine the location of the highest count rate. The stream bed 
was surveyed by walking with the low-level-gamma detector held approximately 6 inches 
off the ground. In areas that were too steep for scanning the area between the high- 
and low-water lines, either the top of the bank or the area from the creek bed up, 
whichever was more accessible, was scanned. Areas of elevated count rates 
(approximately 3 times background) were marked with pin flags, and shielded and 
unshielded G.M. detector readings were taken. In areas of elevated readings, surface- 
contact and 1-meter readings were taken. 

GJH. DETECTOR MEASUREMENTS 

The shielded, and unshielded G.M. detector measurements were taken at discrete 
SOO-foot intervals along both banks of Little Bayou Creek, the North-South Diversion 
Ditch, B^ Bayou Creek, the North Perimeter Ditch, KPDES 001, and KPDES Oil. 
The measurements were staggered so that no more than 250 feet separated two 
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measurement locations on opposite sides of the stream bed. In addition, the G.M. 
measurements were taken at "hot spots" (less than three times background) that were 
detected during the gamma walkover survey. 

The measurements were conducted with thin-window (<2 m^cm^ HP-210 and HP-260) 
G.M. detectors and portable Eberline ESP-1 and PRS-l count-rate meters. The 
instruments were used to obtain surface measurements of total beta and gamma 
radiation levels at each location. The measurements were also taken with the detector 
shielded to evaluate contributions of nonpenetrating beta and low-energy gamma 
radiation (approximately 400 mg/cm^ aluminum’ foil). The detectors are shielded with 
either tungsten (HP210T) or lead (HP210L) to reduce background radiation, 
particularly cosmic radiation. The HP210T and the HP210L have the same shielding 
specifications, so the results are directly cbmparable. 

SEDIMENT SAMPLES 

Initially, sediment samples were to be collected at 4 locations on the North-South 
Diversion Ditch and up to 20 locations along Little Bayou Creek. As the survey began 
and information was received, sample collection expanded into other areas. Additional 
sediment samples were collected frbm Little Bayou Creek and the North-.snuth 
Diversion Ditch, and’sediment Jatnples were also collected along Big Bayou Creek and 
the KPDES-OOl bank and from the marsh area. The sampling locations are shown in 
Figure 2. Sediment sampling was conducted according to ESP 304-1, "Sediment 
Sampling Procedure-Streambeds." Stream-bank samples, as shown in Figure 2, were 
taken from either side of the creek bank, depending on which had safer access. 
Sampling was conducted according to ESP 303-1, "Soil Sampling with a Spade and 
Scoop." In locations where survey results indicated elevated radiological contamination, 
soil samples were also obtained. 

Samples were initially analyzed at the Field Support Laboratory (FSL) for gross alpha 
activity and gross beta activity. The samples were then shipped to a contracting 
laboratory (CEP/Teledyne) for analysis of gross alpha and gross beta activity and for 
isotopic analysis for the following radionuclides: U-234, U-235, U-238, Tc-99, Th-230, 
Np-237, and Pu-239. The analyses were conducted in accordance with CEP or 
Teledyne radioanalytical procedures. 
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INSTRUMENTATION AND CALIBRATION 

Each instrument was calibrated off the site at the Eberline instrument-calibration 
facility. Calibration certificates were issued for each instrument and probe 
combination. The calibrations are traceable to the National Institute of Standards and 
Testing (NIST, formerly National Bureau of Standards [NBS]). Conversion of the Nal 
count-rate measurements to exposure rate in uR/hr was determined by cross-calibration 
with a pressurized ionization chamber, using an Ra-226 source. Information on 
instrument calibration is in Attachment I. 

Survey instruments were source-checked on the site daily before and after use to verify 
if instrument response was stable. The Nal SPA-3 delator was source-checked with a 
Cs-137 (approximately 8 uCi) source. The G.M. detectors were source-checked on the 
site with a Tc-99 (approximately 10,300 dpm) source. 

Table 1 lists the instruments used and gives examples of combination detectors and 
portable rate meters. ^ y 

MEASUREMENT OF ItACKqROUND RADIATION 

The natural background radiation level for each type of instrument was established at 
approximately 18900-S and approximately 19000-S on Little Bayou Creek, about 1 mile 
upstream of the PGDP. Twenty measurements were taken with each detector (SP A-3, 
open-window G.M., closed-window G.M.) on March 19 and 25. The average of these 
measurements was used as a representative background radiation level for stream and 
ditch walkover surveys. The background radiation levels for the SPA-3 detector type 
and for the open-window (unshielded) and the closed-window (shielded) G.M. detector 
are listed in Table 2. 

QUALITY ASSURANCE 

The sediment and stream-bank samples were initially analyzed at the FSL to identify 
gross radioactivity levels and to determine U.S. Department of Transportation (DOT) 
shipping and handling procedures. The FSL Quality Assurance (QA) procedures 
(Level II) used to prepare and analyze these samples are identified in the draft of 
CH2M HlLt. Field Support Laboratory PGDP Site Investigation Laboratory Procedures 
Manual and the draft of Standard Operating Procedures for the Review and Validation of 
Gross Alpha and Gross Bela Particle Activity Analysis. 
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Table 1 

RADIOLOGICAL SURVEY: INSTRUMENTATION 

Detector 

Count-Rate Meters | 

Nal Scintillator Detector 

Model SPA-3 

Serial Number 

Model 

Serial No. 

1 EAC-I5 


ESP-1 

602 

EAC-22 

ESP-1 

602, 732, 2073 

EAC-50 

PRS-1 

275 

EAC-80 

ESP-1 

604, 736, 2014, 2072, 2073 

G.M. Thin-Window Detector 

Model Serial No. 

Model:" 

Serial No. 

HP260 '■ 


ESP-1 

2005 

HP-210 

EAC-34 

PRS-1 

4Si 

HP-210 

EAC-101 

ESPH^:. 

- - 601,732 

HP-210 

EAC-102 , 

ESMi,: 

601, 732, 2072 

HP-210 

EAC-103 ■ , 

ESP-i 

602 
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Table 2 I 

AVERAGE BACKGROUND MEASUREMENTS | 


Background | 


Counts/Min 

Exposure Rate 


(cpm) 

(uR/hr)* 

SPA-3 Nal Scintillator Detector 

SPA-3 (80) and ESP-1 (604)" 

10,575 (1 m) 

8.75 (1 m) 


1 1,750 (Contact) 

9.73 (contact) 

SPA-3 (22) and PRS-1 (332) 

9,096 

— 

SPA-3 (50) and PRS-1 (275) 

9,217 



Unshielded 

Shielded' 


(cpm) 

(cpm) 

HP-210 G.M. Detector 



HP-210 (105) and ESP-1 (736) .... 

\.:.-".40‘ ■' 

41 

HP-210 (101) and ESP-1 (732) 

i 40 

34 


’Conversion from co^nt rate* to exposure rate determined by cross-calibration with 
pressurized ionization chamber to Ra-226 source. 

'’( ) indicates serial nhnibcr. 

'HP-210 shielding consisted of 56 layers of Alumax™ 124. 
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location as the south survey and extended to the Ohio River (approximately 18000-N). 
The locations of the results for the elevated-gamma walkover (less than 3 times 
background) are tabulated in Table 3. 

Little Bayou Creek, South ^ ' 

The results of the walkover survey for Little Bayou Creek,- iSOuth, showed a higher 
number of elevated readings than the north survey. Very few readings of more than 
3 times background were observed between Ogden Landing Road and the North-South 
Diversion Ditch (approximately 0-S to 8250-S). South of Ogden Landing Road (8050-S 
to 8450-S), elevated readings were observed (up to 80K cpm). Both banks along this 
section of Little Bayou Creek, south, often exhibited elevated readings. 

Elevated readings were detected along the creek banks between approximately 10100-S 
and approximately 13000-S. The readings were on the creek bank between the high- 
and low-water lines. The distribution of the readings along the creek bank resembled 
a bathtub ring. 

Numerous elevated rea^ngs were observed in the "bathtub ring" section in comparison 
to other sections along; the creek except for the area 8050-S to 8450-S. The bathtub 
ring was not always bbserved on both banks. However, the elevated readings in this 
section of the creek were often associated with the bathtub ring. One suggestion is that 
the bathtub ring is produced when the water rises and the radioactive particles 
preferentially sorb to specific bank soil and then remain when the water recedes. 

From South of the KPDES Ditch Oil (approximately 12972-S) to the end of the survey 
(19000-S), levels greater than 3 times background were not observed. At 18900-S and 
19000-S, background readings were obtained for the survey instrumentation. These 
locations are approximately 1 mile upgradient of the plant and upstream of KPDES 
ditch influence, so they should not be affected by plant operations. 
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The isotopic analysis of the sediment samples was performed using Level V data 
quality objectives (DQOs). The purpose of Level V analysis is to generate data from 
analyses not specified by the EPA Contract Laboratory Program (CLP) Routine 
Analytical Services. The quality, validation, and documentation of data are similar to 
CLP Level IV analyses; data generated by Level IV analyses is suitable for use in 
litigation support and risk assessment. 

CH2M HILL standard operating procedures (SOPs) used as guidance for reviewing 
laboratory data packages and validating analytiral results:' are listed below: 

• SOPs for reviewing and validating arialysis of gross alpha and gross beta 

particle activity % 

• SOPs for reviewing and validating analysis of gross alpha particle activity 

• SOPs for revtewing and valtdating analysis of gamma activity 

• SOPs for reviewing and validating analysis of gross beta particle activity 


SUMMARY OF FINDINGS 

GAMMA WALKOVER SURVEY MEASUREMENTS 

The results of this survey are described below, by location. The criterion for 
determining elevated radiological surface contamination was approamately 3 times 
background or greater. The measurements from the gamma walkover survey are 
reported in units of thousands of counts per minute (K cpm). The measurements were 
taken at 50-foot intervals along the creek bank and the ditches, except for Big Bayou 
Creek, which was surveyed at 250-foot intervals. The surveys were conducted on both 
banks. A complete list of the results of the gamma survey is in Attachment II. 

Little Bayou Creek 

Little Bayou Creek was split into a north survey and a south survey. Both began at the 
same 0 coordinate, near Station No. SB3. The south survey extended along the PGDP 
boundary and ended in the Wildlife Management Area (approximately 19000-S), where 
the background measurements were obtained. The north survey started at the same 0 
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Table 3 

MEASUREMENTS LOCATIONS OF ELEVATED-GAMMA WALKOVER 
SURVEY AND G.M. SURVEY* 

Page 1 of 3 

— 

Gamma Walkover Survey 

G.M. Shielded, Unshielded 

Little Bayou Creek 

Little Bayou Creek 

South 

South 

1050-S to 1 100-S (west) 

1 150-S (east) ■ 

nOO-S to 1150-S (west) 

3500-S (east) 

3450-S to 3500-S (east) 

10000-Sii(east) 

4900-S to 4950-S (east) 

1 150DS (east) 

6550-S to 6600-S (east) 

1 1750-S (west) 

8000-S to 8450-S 

122S0-S (west) 

9300-S to 9350-S (east) 

12500-S (east) 

9850-S to 9900-S (east) 


9950-S to 10000-S (east) 


10050-S to 13000-S (bathtub ring) 

\ V' j. -' 

North /' ' 

North 

500-N to 550-N (west) 

1750-N (west) 

4800-N to 4850-N (east) 

3000-N (east) 

4950-N to 5000-N.(east) 

4000-N (east) 

8000-N to 8050-N (feast). ./ .« 

5750-N (west) 

8300-N to 8350-N 

10250-N (west) 

16700-N to 16750-N 

10750-N (west) 

11000-N (east) 


11250-N (west) 

13750-N (west) 

16750-N (east) 

17000-N (east) 

17250-N (west) 
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MEASUREMENTS LOCATIONS OF ELEVATED-GAMMA WALKOVER 1 

SURVEY AND G.M. SURVEY* | 

Page 2 or 3 | 

Gamma Walkover Survey 

G.M. Shielded, Unshielded 

North-South Diversion Ditch 

North-South Diversion Ditch 

South’* 

South 

250-S (west) 

150-S to 200-S (east) 

SOO-S (east) 

300-S to 350-S (east) 

750-S (west) 

350-S to 400-S (west) 

1000-S (east) 

1600-S to 1650-S (west) 

1250-5 (west) 

1506-S (east) 

1850-S to 1900-S (west) 

1900-S to 1950-S (west) 

1730rS (West) 

1950-S to 2000-S (west) 

2750-S (west) 

3250-S (west) 


3445-S (east) 

North ' 

North 

0-Nto2250-N \ 

‘ 0-N (east) 

2300-N to 2350-N (east) 

250-N (west) 

4950-N to 5050-N (west) - 

500-N (east) 

5050-N to 5100-r^ (east) 

lOOO-N (east) 

5300-N to 5900-N% X i 3 

1250-N (west) 

5950-N to 6300-N =- - 

1500-N (east) 

6400-N to 6450-N (west) 

1750-N (west) | 

6500-N to 6700-N (west) 

2000-N (east) \ 

6850-N to 7150-N 

4750-N (west) 

7200-N to 7300-N 

5500-N (east) 

7350-N to 7500-N 

5750-N (west) 

7650-N to 7700-N (east) 

6000-N (east) 

7900-N to 8000-N (west) 

6500-N (east) 

7000-N (east) 

7250-N (west) 

7500-N (east) 

7750-N (west) 

8000-N (east) 


8180-N (west) 

Big Bayou Creek 

Big Bayou Creek 

25500-N to 25750-N (west) 

Less than 3 times background 
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Table 3 

MEASUREMENTS LOCATIONS OF ELEVATED-GAMMA WALKOVER 
SURVEY AND G.M. SURVEY* 

Page 3 of 3 

Gamma Walkover Survey 

G.M. Shielded, Unshielded 

North Perimeter Ditch 

North Perimeter Ditch 

2100-W to 2150-W (south) 

1750-W 

2150-W to 2200-W (south) 

2250-W 

2750-W 

KPDES Drainage Ditch 

KPDES Drainage Ditch 

KPDES-001 

KPDES-001 

2750-W to 3400-W (Uranium Cylinder 

0-W (north) 

Yard) 

1850-W (south) 


2600-W (north) 

2650-W (soiith) 


2700-W (north) 

KPDES-002 

KPDES-002 

2125-W to 2415-W (Cylinder Yard) 

No survey 

KPDES-010 ' , 

KPDES-010 

At background levels 

No survey 

KPDES-011 

KPDES-011 

0 to 1200-W 

0-W to 1200-W 

KPDES-012 

KPDES-012 

At background levels 

No survey 

KPDES-013 

KPDES-013 

At background levels 

No survey 

*Gamma-survey measurements were at 50-foot intervals along the creeks (except 

for Big Bayou Creek, which was measured at 250-foot intervals) and ditches and 

I on both sides of the creeks and ditches. 

G.M. shielded and unshielded | 

measurements were taken at discrete points. 

1 **These are only the significantly elevated readings (see Attachment 11). 
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Little Bayou Creek, North 

In contrast to the southern survey region, fewer elevated gamma readings were 
observed, and those that were observed appeared to localized. Elevated readings of 
approximately 3 times background were observed between 50O-N and 550-N and near 
the 8000-N to 8050-N survey locations. Other obsenreid, elevated readings were at 
4800-N to 4850-N (approximately 42k cpm), located near Anderson Road; 8300-N to 
8350-N (approximately 30K cpm); and 16700-N to 16750-N (approximately 40k cpm), 
upstream of the marsh area on TVA property. 

North-South Diversion Ditch 

The North-South Diversion Ditch survey extended froih a 0 coordinate originating at 
the North Perimeter Fence. The onsite survey of the ditch extended south to 
approximately 3500-S. The offsite survey of the ditch extended north from the North 
Perimeter Fence to the convergence with Little Bayou Creek (2500-N Little Bayou 
Creek). The DOE boundary also was dt this convergence (8050-N North-South' 
Diversion Ditch and 25Q0-N^-Ijttle Bayou Creek). 

The onsite ditch sjttvfy showed ' readings that were greater than background-often 
more than 3 times background-;ihroughout the length of the ditch. In addition, 6 
locations had readings of approximately 10 times background (lOOK cpm), and 1 
location exceeded 200K cpm, approximately 20 times background. These areas are as 
follows: 


Location 

Count Rate (cpm) 

150-S - 200-S (east) 

20-160K 

300-S - 350-S (east) 

20-180K 

350-S - 400-S (west) 

25-150K 

1600-S - 1650-S (west) 

15-130K 

1850-S - 1900-S (west) 

15-190K 

1 1'9()0-S - 1950-S (west) 

15-140K 

1 1950-S - 2000-S (west) 

15-210K 
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Many of the readings from the offsite ditch survey, particularly south of Ogden Landing 
Roai were more than 3 times background. In some cases, the readings were as much 
as approximately 7 to approximately 10 times background, such as: 


Location 

Count Rate (cpm) | 


East 

’ West 

0-N to 50-N 

27-116K 

40-75K 

150-N to 200-N 

40-70IC = 

45-80K 

200-N to 250-N 

40-90K . ' 

45-lOOK 


Generally, both sides of the ditch exhibited somewhat similar levels of elevated 
readings. Table 3 lists the locations of the elevated readings, and a complete list is in 
Attachment II. 


Fewer elevated readings were found north of Ogden Landing Road. Most of them 
were approximately 3 to 5 times background. Only at one location (5650-N to 5700-N) 
was the reading approximately lOstimes background. At 6850-N to 6900-N (east side) 
and 7050-N to 7100-N (east side), the readings were up to 7 times background. Similar 
readings were not typically ' seen on both sides of the ditch, unlike the survey results 
south of Ogden Landing Road. The assumption is that the North-South Diversion 
Ditch was rerouted between Ogden Landing Road and the back entrance to the Martin 
Marietta Energy Systems, Inc. (Energy Systems) landfill (4550-N). 

Big Bayou Creek 

The Big Bayou Creek survey extended from Acid Road (0-N) to the Ohio River 
(46400-N). At approximately 43350-N, Little Bayou Creek enters Big Bayou Creek. At 
approximately 46400-N, both creeks enter the Ohio River. Only one elevated reading 
was observed on Big Bayou Creek. At 25500-N to 25750-N, the west bank yielded 
readings that were between background to 3 times background (8 to 30K cpm). The 
east bank did not exhibit similar readings at this location. 
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North Perimeter Ditch 

The North Perimeter Ditch runs the length of the PGDP North Perimeter Fence. The 
ditch is located on the site and runs east-west along the north side of waste 
management units (WMUs) 30. and 7. The surveyed section of the ditch runs from the 
North-South Diversion Ditch west to the PGDP site fence (3000-W). Two elevated 
readings were observed, one at 2100-W to 2150-W (15 to 126K cpm) and the other at 
2150-W to 2200-W (18 to 30K cpm). These areas are downgradient of the C-747-A 
Burn Area (WMU 30). 

KPDES Drainage Ditches 

Six KPDES drainage ditches were surveyed. The surveyed ditches were located 
primarily on the east side of the PGDP; KPDES 002, 010, Oil, 012, and 013. KPDES- 
010 intersects Little Bayou Creek at about 12000-S; KPDES-01 1 intersects Little Bayou 
Creek at 12972-S; KPDES-012 intersects Little Bayou Creek at 13944-S; and KPDES- 
013 intersects Little Bayou Creek at 14887-S. KPDES-001 is on the west side of the t 
PGDP and intersects Big Bajlou Creek at 4240- W. 

The gamma waikq)iecS were not performed on the "onsite" section-North-South 
Diversion Ditch (0) to Ji!700-W-qf l^DES-001 because of the high background from 
the Uranium Cylinder Yard. The offsite section of KPDES-001 that extends from the 
West Perimeter Fence to Big Bayou Creek (4240-W) is 2700-W to 4250-W. The 
elevated count rates detected from 2700-W to 2750-W (22 to 25K cpm) to 
approximately 3350-W to 3400-W (16 to 17K cpm) are due to the Uranium Cylinder 
Yard, which is on the west side of the site. 

At KPDES-002, no elevated readings were detected from 100-W to 2125-W. As the 
survey approached 2125-W, the background readings rose. Background levels con- 
tinued to rise from 2125-W to 2415-W. An investigation revealed that there is a 
cylinder yard about 40 feet west of the East Perimeter Fence; the belief is that the yard 
caused the increase in background. 

KPDES ditches 010, 012, and 013 did not yield elevated readings above background in 
the areas surveyed. 

KPDES-01 1 presents a different profile. Elevated readings were detected throughout 
the survey and, in many cases, greatly exceeded the criterion of 3 times background. 
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For the areas surveyed, 0-W to 250-W and 350-W to 400- W, both sides of the ditch had 
readings of about 10 to 25 times background. For a short stretch (450-W to 600-W), 
values of less than 3 times background were observed. However, from 600-W to 650-W 
to 1150-W to 1200-W, elevated readings were observed on both banks, except for 
650-W to 750-W (south). In sections 1000-W to 1050-W arid 1050-W to 1100- W, the 
south side of the ditch resulted in readings of up to about 2? times background. At 
1200-W, the elevated readings decreased in compafisoh tp the previous readings, 
primarily because KPDES-011 runs underground $t!irting at this location. The survey 
terminated at 1410- W, which was at the PGDP perimeter fence. 

G.M. SURVEY MEASUREMENTS 


The G.M. survey measurements were taken at discrete points at 250-foot intervals on 
alternating banks of Little Bayou Creek and Big Bayou Creek and along the North- 
South Diversion Ditch, the North Perimeter Ditch, and the KPDES ditches. A 
summary of the hot spots is presented in Table 3, and a complete list of the results is in 
Attachment III. The shielded and unshielded G.M. survey provides information on the 
contribution of nonpenetrating beta and low-energy gamma radiation. The criterion 
used for identifying elevated readirigs was 3 times background or greater. As shown in 
Table 2, the HP210 background is about 40 cpm (unshielded) and 41/34 cpm 
(shielded). Note that the data are in gross count rates (cpm); the background has not 
been subtracted. 

The coordinates used during this measurement are comparable to the gamma walkover 
although these measurements were taken at discrete points. The gamma walkover 
scanned an area, and a range of values was recorded. 

In this section, the beta and gamma results are reviewed and are compared to the 
results of the gamma walkover survey where applicable. 

Little Bayou Creek 

As in the case for the gamma walkover survey. Little Bayou Creek was surveyed in two 
regions, south and north. 


WDCPAD6A)S3.Sl/DRAFr/01/O4fll 



80 


TECHNICAL MEMORANDUM NO. 17 
PGDP PHASE I SITE INVESTIGATION 
Page 16 
January 4, 1991 
0R028178.TM 


Little Bayou Creek, South 


Elevated beta and gamma readings were detected at the following locations: 



Count Rate (gross cpm) | 

Location 

Uiishieided 

Shielded 

1150-S (east) 

726 

' 178 

3500-S (east) 

88 ‘"■■. '""V ■■ 

44 

10000-S (east) 

! 107 

(77) (Dup) ■ 

44 

(52) (Dup) 

11500-S (east) 

101 

52 

11750-S (west) 


43 

12250-S (west) „ 

. '■’■■' 87 

58 

12500-S (east) 

106 

40 


According to these results^ beta emitters in these locations appear to be the primary 
contaminant. At 1150-S, elevated gamma readings were also observed. The gamma 
walkover survey also indicated elevated gamma levels at these locations except for 
10000-S and 12500-S. Four of the locations were within the region of the bathtub ring- 
11500-S, 11750-S, 12250-S. and 12500-S. 

Little Bayou Creek, North 

Elevated beta and gamma measurements were observed at several locations. 
According to the shielded and unshielded G.M. measurements, beta emitters were the 
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primary contaminant except for 10250-N. The locations of the elevated readings are as 
follows; 


Location 

Unshielded 
(gross cpm) 

Shielded 
(gross cpm) 

1750-N (west) 

141 ,"V" 

42 

3000-N (east) 

284 ' 

40 

4000-N (east) 

194 

56 

5750-N (west) 

84 ’ 

49 

10250-N (west) 

78 

71 

10750-N (west) 

110 

37 

11000-N (east) 

88 

51 

n250-N (west) 

- 89 

46 

13750-N (west) 

80 

57 

16750-N (west) % 

95 

48 

17000-N (east) 

93 

51 

17250-N (west) 

99 

52 


At these locations, the G.M. measurements indicated that the gamma component was 
only slightly elevated (less than 3 times background). During the gamma walkover 
survey, elevated gamma levels were not observed at these locations except at 16750-N 
(approximately 10 to 40K cpm). 

North-South Diversion Ditch 

G.M. shielded and unshielded readings taken with the HP-210 or HP-260 started at the 
North Perimeter Fence and headed south onto the PGDP site. Elevated results from 
the beta and gamma survey of the onsite segments of the North-South Diversion Ditch 
are shown below: 
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Location 

Unshielded 
(gross cpm) 

Shielded 
(gross cpm) 

250-S (west) 

205 

90 

500-S (east) 

91 

49 

750-S (west) 

99 ./'v 

64 

1000 (east) 

116 

51 

1250-S (west) 

97 

63 

1500-S (east) 

98 

65 

1750-S (west) 

I57 l 

73 

2750-S (west) 

'\ 99 ' 

47 

3250-S (west) 

188 ■ 

59 

3445-S (east) 

146 

44 


Elevated beta and gamma levels were observed at most measurement locations. Beta 
emitters were predominant at 250-S, 1000-S, 1750-S, 3250-S, and 3445-S. 


Direct readings taken with the G.M. survey instruments starting at the north perimeter 
of the plant and heading north resulted in elevated beta and gamma levels at the 
following locations; 


Location 

Unshielded 
(gross cpm) 

Shielded 
(gross cpm) 

0-N (east) 

280 

78 

250-N (west) 

564 

138 

500-N (east) 

268 

83 

1000-N (east) 

173 

48 

1250-N (west) 

110 

46 
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Location 

Unshielded 
(gross cpm) 

Shielded 
(gross cpm) 

1500-N (east) 

150 

51 

1750.N (west) 

160 

, \ ISI 

2000-N (east) 

126 

X, 42 

4750-N (west) 

190 

SO 

5500-N (east) 

144 

44 

5750-N (west) 

'::i38;"‘‘’,„, X; 

46 

60QO-N (east) 


46 

6500-N (east) 

180 

46 

7000-N (east) 



50 

7250-N (west) 

\ 94 

56 

7500-N (east) 

) 92 

72 

7750-N (west) 

176 

40 

8000-N (east) 

160 

58 

8180-N (west) 

105 

56 

1 


According to the data from the unshielded and shielded measurements, beta emitters 
were present at all locations except 17S0-N. Elevated gamma readings were detected 
in a few locations at levels of more than 3 times background. The gamma walkover 
survey also indicated significantly elevated levels at 0-N to 250-N, but elevated levels 
also were detected at most locations identifled except 6500-N (east), 72S0-N (west), and 
7750-N (west). 

Big Bayou Creek 

The banks of Big Bayou Creek yielded readings that were at background levels for beta 
and gamma radiation. At a few locations, slightly elevated readings were observed (less 
than 3 times background); the readings were determined to be primarily gamma 
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emitters. The field background levels were slightly higher than in the Eberline field 
oHice. 

North Perimeter Ditch 

Unshielded and shielded measurements along the North Perimeter Ditch identified the 
following elevated levels: 


- 

Unshielded \ 
(gross cpm) 

Shielded 
(gross cpm) 

1750-W 

285 

60 

2250-W 

1,400 

150 

2750-W 

1 87 \ \ 

50 


As observed, beta emitters are the predominant source of contamination. The G.M. 
measurements also exhibited elevated gamma levels at 2250-W. However, the walkover 
results found elevated gamma levels at 2100-W to 2150-W (15 to 126K cpm), but not in 
the vicinity of 2200% td.2250% (11 to 22K cpm). 

KPDES-001 

The measurements at 0-W to 750-W were taken in 250-foot increments; however, 
readings were taken at 50-foot increments on alternating banks because of the high 
background levels caused by the nearby Uranium-Cylinder Storage Yard. For KPDES- 
001, elevated beta radiation levels were detected from 0-W to 2700-W (the range of 
unshielded readings was 56 to 126 cpm) except for 1150-W and 2350-W. The gamma 
readings were at, or slightly above, background, as substantiated by the gamma 
walkover survey. 

KPDES-002 

The G.M. measurements were not taken at KPDES-002 so comparison with the 
gamma walkover survey is not passible. 
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KPDES-011 

Elevated readings were observed throughout the ditch in both the unshielded and 
shielded measurements, which indicates that both beta and gamma emitters were 
present. The measurements taken from 0-W through 12(!K)-W showed significantly 
elevated beta and gamma radiation levels. Elevated beta readings (about 4 to 95 times 
background) were observed at several locations. ,.:jTor example, at 200-W, the 
unshielded and shielded count rates were 3,810 cpm and 579 cpm; at 1000-W, the 
unshielded and shielded count rates were 1,410 and,378 cpm. With very few exceptions 
(1200-W to 1400-W), the gamma walkover survey also showed elevated gamma 
radiation levels in this area. ■, 

KPDES-012 and KPDES-013 

G.M. measurements were not taken at either KPDES-012 or KPDES-013. Therefore, 
comparison of the G.M. measurements with the gamma walkover survey was not 
possible at these locations. 

SEDIMENT AND ^EAM-BANK SAMPLING 

The sediment and strelra-bank sampling locations are shown in Figure 2. A complete 
list of the analytical resuifs.are in Attachment IV. As noted earlier, sediment samples 
were collected from Little Bayou Creek, the North-South Diversion Ditch, Big Bayou 
Creek, and the marsh area. Stream-bank samples were collected from the North-South 
Diversion Ditch, Big Bayou Creek, and KPDK-OOl. 

Little Bayou Creek 

For the stream-bank samples, elevated gross alpha and gross beta concentrations were 
detected at SB-1, SB-2, and SB-3. As shown in Table 4, the samples also exhibited 
elevated U-234, U-235, and U-238 concentrations. The SB-1 location was within the 
bathtub ring region, as identified during the gamma walkover survey. The SB-2 
sampling station is in an area that exhibited elevated gamma readings (at approximately 
8250-S, 8 to 50Kcpm). The RS03 (5133) sample collected at approximately 8300-S 
indicated elevated gross beta and Tc-99 concentrations (1,126 and 2,938 pCi/g, 
respectively). In this sample, U-234, U-235, U-238, Np-237, Pu-239, and 
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Th-230 were also present. Another sample collected at the same location as RS03 
(RS07-5137) yielded results considerably different from the results of the previous 
sample. 

The bank sample collected at SB-3 (2103) yielded low concentrations of Tc-99 
(0.8 pCi/g), in comparison to the sediment sample collected as RS02 (5132) 
(10.7 pCi/g). However, the bank sample indicated a higher U-238 concentration in 
comparison to the sediment sample (5132). Another sample collected at the same 
location as RS02 (RS08-5138) yielded results considerably different from the previous 
sample. 

At SB-4, elevated gross beta concentrations (85 pCi/g), U-238, and Th-230 
concentrations (42 pCi/g and 20 pCi/g, respectively), and Tc-99 concentrations (20 
pCi/g) were observed. SB-4 is on Little Bayoii Creek between 4000-N and 4550-N. 
The G.M. measurements indicated that beta emitters were present (4000-N), and the 
gamma walkover survey did not yield radiation levels above background. The LB-4 
sediment sample indicated lower Tc^99 concentrations (3.8 pCi/g) and lower gross beta 
concentrations (8.5 pCi/g), tn pomparison to the SB-4 stream-bank sample (20 pCi/g 
and 85 pCi/g, respectively). A complete isotopic analysis was not conducted on the 
LB-4 sample. 

North-South Diversion Ditch 

The sediment samples collected on the site at LB-21, LB-23, and LB-24 exhibited 
elevated gross alpha and beta concentrations, particularly at LB-21 and LB-24. As 
shown in Table 5, the isotopic analyses of the LB-24 sediment sample yielded elevated 
Tc-99, U-234, U-235, U-238, Np-237, Pu-239, and Th-230 concentrations. The LB-21 
sediment sample exhibited elevated concentrations of Tc-99, U-234, U-235, and U-238 
but not of Np-237 and exhibited a slightly elevated concentration of Pu-239. The 
LB-21 duplicate samples did not yield similar analytical results, which may be due to 
the lack of homogeneity among the samples. 

As shown in Table 5, the North-South Diversion Ditch stream-bank samples taken on 
the site at SB-6, SB-7, and SB-8 and off the site at SB-9 yielded significant gross alpha 
and gross beta concentrations. Coinciding with these results were elevated Tc-99, 
U-234, U-238, and Th-230 concentrations. Np-237 and Pu-239 were also detected. 
SB-9 and its duplicate sample (2110) yielded somewhat similar gross alpha, Tc-99, 
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U-235, U-238, and Th-230 concentrations. The RSOl station, located at approximately 
N-80, exhibited elevated gross alpha and gross beta concentrations and Tc-99 (37.8 pCi/ 
g), U-234 (20.1 pCi/g), U-235 (3.27J pCi/g), U-238 (314.1J pCi/gP, and Np-237 (2.81J 
pCi/g). The RS06 station, which is located at approximately 460-N, exhibited elevated 
gross alpha and gross beta concentrations and Tc-99 (2,400 pCi/g), Np-237 (21.5 pCi/g), 
and Pu-239 (44 pCi/g). 

Big Bayou Creek / 

Analysis of ^he sediment and stream-bank samples collected from Big Bayou Creek 
yielded radiological concentrations at, or close to, background concentrations. The BB7 
sediment sample (2082) indicated Tc-99 concentrations slightly above background, but 
this was not indicated in the duplicate sample/ 

Background Sediment Sampics 

Two background samples were taken (Attachment IV), one at Station RSOO on Little 
Bayou Creek and the other at RS04, about 10 to 15 miles off the site (southeast). 
RS04 showed approxirriately 1.7' times the gross beta concentration in comparison to 
RSOO. Uranium 235 and U-238 were detected in RS04; Np-237 was detected in the 
RSOO sample. 

Localized Areas of Higher Activity (Hot Spots) 

Numerous localized areas of activity higher than 3 times background were discovered 
during the survey of Little Bayou Creek, the North-South Diversion Ditch, the North 
Perimeter Ditch, and the KPDES ditches. In addition, an isolated hot spot was also 
detected. A hot area was discovered at about 4 feet from the storm drain located 
between Virginia Avenue and the North-South Diversion Ditch (across from the 
400 Building). The boundary of this area was determined to be about 227-feet long, 
and it varied in width from 3 to 15 feet. The gamma walkover readings at this hot spot 
were from 30 to 120K cpm (gross), and the G.M. measurements were 1,781, 1,812, and 
1,782 gross cpm (unshielded). 
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CONCLUSIONS 

This TM summarizes the results of the gamma and the beta and gamma surface 
radiation surveys of the creek and ditch banks and the results of sediment sampling. 
The gamma walkover and the beta and gamma surveys were for (1) identifying areas of 
contamination and its boundaries and (2) differentiating between the beta and gamma 
radiation component. The stream-bank sediment samples, were used for further 
characterizing the radiological contaminants at specified locations. The conclusions and 
recommendations that can be made on the basis of the Phase 1 stream and ditch 
surface survey and sediment sampling are as follows: 

1. Broad areas of gamma-emitting cbntainination Syere observed (elevated gamma 
radiation readings higher than 3 tithes background) on Little Bayou Creek, 
south; the North-South Diversion Ditch, north, and tire KPDES-Oll ditch. 

2. Numerous areas of localized gammaremitting contamination were observed (see 

Table 3 and Attachment ! ()i "-.u 

3. Beta-emitting contamination was observed on Little Bayou Creek, north and 
south; the North-South Diversion Ditch on the site and off the site; the North 
Perimeter Ditch; KPDES-001; and KPDES-Oll. 

4. Of important note us that the survey was conducted between March and 
September 1990; dense undergrowth made access to some locations difficult or 
impossible. There may be contamination in areas that were not accessible 
during the survey. 

5. The elevated beta and gamma G.M. measurement did not always coincide with 
the results of the gamma walkover because (a) beta radiation is not detected 
with the Nal detectors, (b) G.M measurements were taken at discrete locations, 
unlike in the gamma walkover, and (c) the unshielded G.M. detector will also 
detect alpha activity (about 6 percent efficiency) and may be more sensitive to 
"low-energy" gamma radiation. 
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6. At some locations, the analytical results of the sediment and stream-bank 

sampling substantiated the survey results and characterized the possible 

contaminants at certain locations; 

• The analytical results for Little Bayou Creek sediment and stream-bank 
sampling indicated that Tc-99 and uranium are the primary contaminants. 
In a few locations (e.g., RS03, SB-4), however, :Np-237 and Pu-239 were 
also detected. 

• Analyses of the sediment and stream-bank samples from the North-South 
** Diversion Ditch indicated that Tc-99, uranium, and Th-230 were present. 

Np-237 and Pu-239 were also detected in the sediment samples (LB-23, 
LB-24, LB-26, RSOl, and RS06) and the stream-bank samples (SB-6 to 
SB-10). 

• Analyses of the ' sediment and stream-bank samples from Big Bayou 
Creek indicated jhat there is little contamination. When Tc-99 and 
uranium were present, they were at low concentrations. 

Recommendations forifuture surveys: 

• Gridded ciyil survey drawings would be extremely useful in maintainiiig 
constant and verifiable survey and sampling locations. 

• Using thermoluminescent dttsimeters (TLDs) to supplement the survey 
would give integrated dose-rate information for the specific area. This 
information is particularly valuable for evaluating environmental radiation 
levels and for developing data for the human-health assessment that will 
be conducted as part of Phase II of the site investigation. 

• Cross-calibration of the Nal detector (SPA-3) with the pressurized ioni- 
zation chamber (PIC) to a source(s) that better represents the mixed 
radiation sources exhibited at the PGDP, rather than calibrating the 
SPA-3 with a Ra-226 source, would be beneficial. 
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Sanrole Fals^ f-nncealTnents 

In light of die disclosure'ntaiements of Messrs. Deuschle, Fowler, and Jenkins, 
and my personal observadohs.'and'r^iew of documents relating to those statements and 
to die Paducah GDP generally, I consider many statements made by Martin Marietta 
and its Lockheed Martin to DOE (and, generally, to Kenmcky as well) to be 

false, misleading, or calculated to conceal or deceive. My con^endium of sanqile false 
or tniciMrfing statements, attached as Appendix B, is by no means complete, and 
represents only a sanqile of the systematic concealment of the problems at the Paducah 
GDP. 

In August 1988, technetium and TCE contamination was found in an off-site 
drinking well, constituting the first public disclosure of off-site contamination from the 
Paducah GDP. This' discovery triggered EPA and DOE investigations. Martin 
Marietta engaged CH2M Hill company to perform a site investigation. 

The Report of diis investigation. Phase I of which was completed in March 22, 
1991, specifically represented that no plutonium contamination was found in sediment 
or soils off-site, nor was plutonium contamination indicated on-site. (See Exhibit No. 
23, Table ES-1; and Exhibit No. 24, Tables 4-4 and 4-5 of the same report.) However, 
Martin Marietta knew, and had received numerous significant measurements, diat 
plutonium contamination was present in very significant quantities in off-site sediment, 
as well as in on-site samples. Sss, e.g.. Exhibit No. 25, obtained through my attorney, 
who in mm received the document from relator Fowler. Acmal data, taken during the 
site investigation, showed plutonium contamination up to levels of 240 pCi/g. (Sfifi 
also. Deuschle Exhibit Nos. 3 and 4, which also reveal significant plutonium 
contamination readings between 1989-91.) 

It is telling to note that, in the publicly disseminated multi-volume document, 
‘Results of the Site Investigation," that exists in the Kevel public document room, the 
chief radiological data Appendix 2B-17, “Radiological Walkover Survey of Little 
Bayou Creek, Bog Bayou Creek, and Plant Ditches,” is missing, with a note in its place 
reading, “TO COME." Likewise, Appendix 2B-12, “Surface Water, Sediment, and 
Stream-Bank Sampling , August 1990," is missing and has a placeholder reading, “TO 
COME." (5se Exhibit No. 26) No other appendices are missing. When my attorney 
atten^ted to retrieve the missing data appendices from the public document room 
manager, he was told that, notwithstanding a diligent search, they could not be found, 
even after contacting other public document rooms and consulting with the current 
PGDP site contractor, Bechtel Jacobs. 
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Annual environmental teports, submitted to DOE in siqtport of contract 
requirements, were presented for every year going back until at least the mid-1980s. 
Eveiy single one of the annual-«ivironmental reports between 1989 and the most . 
recent, 1997, contains numerous..fflse of misleading statements relevant to this action. 
Some of these felse or misleading statements are listed in Appendix B. 

Implications of False Statements 

The inq)lications of the false or misleading statements listed in Appendix B, 
and others, go well beyond the defrauding of the federal government’s monies obtained 
through government contracts. There also are serious public policy implications. 

For example^ DOE'S baseline environmental remediation plan for the Paducah 
site currently anticipates leaving the vast majority of contaminated media in place at the 
Paducah site for all petpemity. Indeed, the Paducah GDP site appears to have been 
virtually left out of DOE's 2006 cleanup plan. In contrast, at odier sites, such as the 
Femald, Ohio site, contaminated media today are being excavated and sent to an 
authorized disposal facility (usually in Nevada or Utah). Had DOE known die true 
extent of the contamination at and around the Paducah GDP, particularly with respect 
to transuranic contamination, it would likely have taken necessary remedial measures 
earlier, when waste disposal costs were less than they are now. Paducah might have 
been at the top of the priority list for the 2006 plan. More importantly, had dunqting 
and/or sediment contamination been earlier disclosed, removal could have occurred 
long ago, sparing groundwater migration and interim health inqtacts. 

The extent of DOE’s and the public’s ignorance of the real situation at the 
Paducah GDP as a result of the repeated false statements and concealment by Martin 
Marietta and Lockheed Martin is illustrated in multifaceted ways. For example, in the 
April 17, 1997 meeting of the Paducah GDP Site Specific Advisory Board (a DOE- 
approved board consisting in part of local citizens designed ’“to improve the decision- ■ 
making process regarding environmental management issues by providing a mechanism 
for public involvement in the early stages of decision making,” see Exhibit No. 27), 
DOE was asked by board member and local citizen Mark Donbam, in discussing the 
northeast plume of contamination emanating from the Paducah GDP, if the 
contamination comes solely from TCE. DOE representative Jimmie Hodges “stated 
that they had not found any other contaminants. Jimmie stated that there were non 
detectible levels that were shown on the monitoring report.” (See Exhibit No. 28) In 
the Site Specific Advisory Board meeting with DOE of October 15, 1998, it was 
incorrectly indicated that “evidence of elevated levels have not been seen” at the Big 
Bayou Creek Outfall #001. /See Exhibit No. 29) 
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Likewise, die U.S. Btiririmieiit Coiporatkai (“USEC”), die cuRent leasehold 
owner of die Paducah GDP gasemis mrighmmt facilities, qipeais also to have been - 
deceived. When die facilities-wece-tEansieiTed from DOE to USEC, certain 
environmental due diligenc£wus_dDne, which relied princqially on data and infoimation 
provided by Martin Marietta. In the environmental audit report siqiporting transition of 
die Paducah GDP to USEC, sediment contamination was identified as consisting of 
‘PCBs, uranium, metais, VOCs, and 70-99." (Sst Exhibit No. 30). Plutonium, 
neptunium, and odier radionuclide contamination is not indicated. 

Certification o n Source of Knowledge 

The information contained in this disclosure statement was gained by me 
tiirough my personallibservations in and around die Paducah GDP, through my 
personal radiation Tradings and sediment samples, dirough interviews widi the 
other relators in diis matter, and duough analysis of the relators’ data attached to dieir 
disclosure statements against information obtained in die public domain. To the extent 
non-public information is referenced, this information was not obtained by me as a 
result of any criminal or civil action or proceeding, or administrative action, or General 
Accounting Office report, or die news media, or any odier public source. 


^53_-SQ0 

Thomas B. Cochran 


mou^ l«^ I q)Q<^ 
Dated I 


- 18 - 
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Fig. 3. Uranium coocentrationt in PGDP liquid 
cfTIucats is 1991 (pcrccatagc oTdarivad coBcaotratioa 
guide). 
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Fig. 4. TccbDctiuffl discharges to surface water, 
1987-1991. 


OTHER MONITORING 


Kentucky air pollution control regulations. All 
samples taken in 199) were well below the M ug/g 
standard. Samples taken from outside the fence area 
range from less than 5% to 5.6% of the standard. 

During 1991. food crops and deer from the PGDP .. 
area were analyzed to determine if there was 
evidence of increases in the concentration of 
contaminants to a degree that standards were 
exceeded. Dose calculations were performed as 
outlined in Chapter 2. The dose from ingestion of 
each type of food crop was significantly less than 

1 mrem per year. The calculated worst-case dose 
from ingestion of all types of food crops over a 
one-year period was 0J8 mrem/year. Ingestion of 
deer meat under the assumptions discussed in Chapter 

2 would result in a dose of 0.63 mrem/year. 

SoB and Sedneat Saapliag 

Coneenntiona of uranium in the soil, annually 
sampled from 10 locatioiks. showed no signineant 
difference from past data. Although no evidence of 
enriched uranium was detected, concentrations in the 
predominant wind directions were higher (at 95% 
confidence level) than concentrations upwind of the 
plant. No delectable concentrations of iechneiium-99. 
thorium-230, neptnnium-237. or pluioniom-239 were 
present at any of the sampling locations. 

The downstream sediment-monitoring location 
on Big Bayou Creek indicated uranium levels 2 limes 
higher than the upstream Big Bayou Creek location. 
Uranium levels at the downstream annual sediment- 
monitoring location on Little Bayou Creek were *7 
times higher than the upstream Little Bayou Creek 
location. Also, polychlorinated biphenyls (^Bs) 
were detected in Big and Little Bayou creeks. Big 
and Little Bayou creeks and KPDES outfall ditches 
have been investigated during AGO activities. 
Remedial aliernalives have been drafted and are 
being reviewed by the U.S. Environmental Protection 
Agency and the Kentucky Department for 
Environmental Protection. 


Biological Monitoring 

Vegetation samples are collected at 18 locations 
surrounding the plant and analyzed for fluorides. The 
primary objective of vegetation sampling is to 
determine the total fluorides in the vegetation for 
comparison with the fluoride-in-foliage section of the 


Uauaial O ccu rr e u c ea 

During 1991, PGDP experienced 638 spills or 
releases of various materials. A record of each 
incident is kept in the plant shift superintendent's 
office. Most of the spills— a tout of 271— were PCBs 
from ventilation duct gaskeu. All gasket leaks were 


X 
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INTEKDFrjCE IIEItO»»IIOUK 


D»tt: 3l-JW-la»Z 04:Z1P« KT 

Frni- J L Hllkcr 

UMJCBUL A1 n AT FWVXE 


TO: Sm Below 

aibjoet: psURttal questloos for puBlfc Brlcfinf 

MTEKTIM. qVECTtOta fCB FIB. ♦ WiUC IKtCFINS 


A How that you havi itudloA eontmtsutloo for aort tOoii tAjoo FO^i 
Zr« you gelM te do about It aid uhool' How ouch kavo yM tBont iov^lBotlas 
and couldn't that aonty hauo already lam uaod to otart cloanloB upT 

A -- 00 havi evaluated oevaral altemntivaa for ctoanlM w y eont*l*l»B tke 
contanl nation and will select a reoedif tbis year aitt Input fr» EM, the 
state >nd eubi Ic. It Is hard to unden^tfid why so aueh nanaiy Has U he epont 
on Investlaatlon, but It Is very lapottiat to reallie the newre end ooteat of 
the problew, ttpeelally raoardlno Issiiei sneh as Benae. non-Aqoeww FhaM 
llqolds. or ONAPU. It is Mshly llke'ly that an lapropar corrertlva iactloe 
near a DHAn could actually oom tha mntaalnatieo worse by ellowlng the poelt 
of con taal nation ta begin earing again, galng bath deeper into tha ground and 
spnading out nora than before the ecilnn. It Is also inpoptant ta teak at the 
cost of sea« aUematIves ever tisie. Alto, lAlle the Investigation (s 
expansive, soiac alternatives are auich aara costly than others. Doing the 
Investigation and risk evaluation oil I allow et to saend laoney and reseureas 
wisely to address first the areas of highest public health risk. 


g Smt of these cleanup cost estleites soea estronoeleal. Art yen praeaied 
te spend that anieh oeney and If to, wlu pays the bill? Docs this altleataly 
■cm OUT tax dellars? 

A The ERA requires evalustlen of a wide range of altomatlvcs free no 
action te very cxtmslvc clianups. Th'i Intent ef tbnt Is te eoaparc cost ind 
effoctlvonoss of various options. Thom briefings allow you the taxpayor, 
whoso dollars u1tliiate1y sapport OOE- wnod plants Ilka Raducah's, t« have sana 
Input Into thu altemativa aalcctcd. 


Q — ! raeoivad Infenutlon that agr will water had TCE (or Te-tfJ 
eantaalaatlon btlow tha Holt you tay Is tha lewnst rallahlt 1ava1 tha plant 
aqulpaant can detect. Vhat's the dIffinrtneeT Te oa, ■ nuabar on a pitca of 
paper acant I have eentaoinatlon in o;: well. 

A — Riant equipnent can verify Tc-M at IS pCl\L and TCE at I part per 


0 
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bfllien Tliose 1«v«U. at Mieti m 9re¥l4» fr«« public water, are 
ilenificantly balow ^RfclnB watar lUndarta. That eewi that at thoaa '£[e2‘» 
our plant choatoto anrf analyats can be aaw the eubetancae an preseet* balow 
thaia lavaU, InstnnanU eunat eaflaltely detanine the prtacncc or ahaenct 
of the ftthataneee. 


b — Sena of us appear ta ta In er heiir the ceetaBlnatf en ibaa* Ww 

gelni te' avtaad fna city water te a 1 argv preup of people so we 'cw all quit 

iierryliigf 


A — (Oannis Cop# plus to SAP la Mi pmafitttton that wt^wlU a^M tM 
■ale water iim Oewn Matraealis lafca fteW to the thaw iae plaet berdtf tbfi 
year te wake peblfc watar ^aaallabla *:f naaded* to neldtiite eleiit reute. 
Mo also will say that OOC funds ar« butai aeupht te aaitaed tkt Mil llae 
around the pleat, and that the Invastleatlva reselts and nap^lai uMs an 
haliM raviawed tw dotarwloa the acaMfste feasibility ef pleliil fM water te e 
preiip of rosidants fun^ of tM plaet who way enewiter ceetaaiaatlae euer the 
next sowaral years. CoMonta fra* athitrs should be ceisistaflt with ebet he 
will say.) 


wnd. Vc uk fir u K** 

^ i — - — — till Ml of W m KU 

tMovid frM tM OOE fiewuiti it tk( Mpititin IlfidilMli, It tin LlbriryT 
... , 3“"X^*r e»r<«ii» Miltitail, imliMt of 

Ut Coilltloii for NeiUh Caictm, 4* urittn coMiiitt on tko Otuio :i Site 


I — "Thi Phuo' SI .rMi>d«iUr Stud/ iIwm kH tM ohor. plotmlM mi found 
Vc hivi been (nfoiMd thit Ml 200 bu kem deitroyed. He itk for u 
Cipluitlon. VO f^btr uk for in txpUnitlm of tdu the Ml of Ml 200 vu 


Invutl.itlon mort-l 


Fwlronuntil bitantton Itiff Mito 
*• condition. ER olio 

ebccked Phise II docimnti it tbi llbnin. Siviril MIf skoiribo urioos 
nonltorln. Mils. Inctodln. HU 200. i".! In tho doeuninti. 


S,T. (Aiioeiitlon of Concernod Elwiroiiuntilirti) It eancinod okout 
^utulun contwinitloo of ent mTI |.er 1 oui 1 | roportnd but Mittid ffon tbli 
'^rert. Ipurently tJierc li evldinee In i triil In Ohio tbit In foot mm 

iboold'S mM?” ** **• fidbi-Jb fbClIlty. full dlieloiuro bf STi 

(This question is a direct quota free Hark Daehaa and Leu Caots. uha 
^?r?**** **** seutham ITltaels and woskere Kentuclw ahaptan ef A6Cb In their 
written cements oa the Phase 11 SI nipert.) " \ 

Ml? MI * ''*'*-*^ fbOM J| IlMlIWllM. Itw 

S n>A fJj? .i*.*? cf eur »ubconlrbeto«, CWHini, ind 

elL Ilu^i^ ***** *’ **** * *P*«<*' iMpUn* Ctomlnj frm cowtni mr 

tbi reiui»^ed£L.f!!f ?"* ** ^c**"*"* nhotbor m dlicloon 

tno muiti of tlw ipoclil lutlni. ii;M ter undorotudlni thot o follM.<ip 
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test 414 not confirn the results of the Initlel si«p 1 *t * 1 ch he< t f^iwe u 
ttiuf tor pliitontue thet It Mts not In Itself reUsMe. If s««Mn* tslw the 
eueatton, e spectf-lc iMMr niH b* ss te the Mount «f pliitentia tni 

Its effect on the pufcHe. flint etteriKty Alen Hirrlnetan realMS the! the 
tMIvIdial Mheee well these peupl* spP'trentlir ere refinrini te It lewelved 1 e 
e lewsult with the pistit. Hilt 1 n 41 v 1 «eet tells M he plus' te tttend. He 
deflnltelj He net need te ecntlen his niee. or his results. 

Another ewenue here Is to refer eouwnts te the resulsters.) — Jee 

Helhrt*. 


groupi sty thv are stiuchly 

£/ reudiel elUrnitlvi f. 

sepenti orginic cheileeU^uSi ^TCE^eiL “•ttods using hut to 

^ btcam 


art not tjiaerU 
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concaia«d traasuranic (TSD) aad fiiaaioa product radioauclidaa . Most of cha 
BHiCerial was Incroduead at cha Paducah plant, but tzaasuranle oloBants 
{parciCTil^rly naptuniun) and tba fission product TaehnetiuBi‘-99 (Te-99), can new 
ba datacted in most of tha proeaas aquipmant and to a lassar axtaat in ganaral 
building contamination, tthn._r^art says. 'Transuraaic contaminatas ara a major 
determinant in radiatioa protection practices and will cooplicate the final DfcD 
process because transxiranies are more radiotoxie, and thus controls are more 
restrictive for D&D activities,* tha report notes. 


gere is an excerpt from the r^ort: 


*For a period betveaa 1953 and 1976, uranium used to fual production 
reactors at Hanford and Savannah River was reprocessed to recover plutonium and 
uranium. This irradiated uranium at a slightly reduced enrichment was recycled 
by converting it into UPS and enriching it in the gaseous diffusion plants. A 
total of 101,268 metric tons of this reprocessed uranium was fed to the Paducah 
aseous diffusion plant (^P) in ecmdsiaation with feed produced from natural 
uranium. Meat of the recycled material (96%) had bean irradiated in Hanford 
reactors ... .Heproceasod uranium repraaented over 13% of all material fed to the 
Paducah plant during this time, although in one yeu, 1973, it conprised 64% of 
the feed. In most years, however, reprocessed uranium constituted 2S% or less of 
the total feed. . . . _ 


■Over the same period, some 5,600 metric tons of reprocessed uranium from 
government production reactors were fed to the Oah Ridga OOP. Also, a enich 
smaller quantity, 372 metric tons <or 4% of total reprocessed uranium) , of much 
cleaner reprocessed uraniva from eessaareial powar reactors (reprocessed in 
France) was fed to the Oa)i Ridge GDP. 


'In addition Co the odnor uranium isotopes U-232, U-234, and U-236, 
reprocessed uranium contains trace amounts of TRU elsaents such as neptxinium and 
plutonium, and fission products such as Tc-99. These radioactive isotopes not 
only present significant problems by degrading the purity of the final product 
but also pose a radiation hasard to the wer)c force. While relatively clean 
reprocessed uranium can be prepared as was done in Prance, this was not the case 
with Hanford and Savannah River material. Technecium concentrations in 
reprocessed uranium teom govermenc production raactors were found to have 
between 175 and 700 times the levels found in ths reprocessed uranium coamercial 
reactors. In addition, concentrations of transuranics in uranium from U.S. 
production reactors were 20 to 450 times greater Chan the concentrations in 
coaaiercial reprocessed uranium. Thus, the production reactor's uranium 
concrlbutad more 99% of the technecium and transuranics fed to the GDPs. 

•Technetium is very close to uranium in its chanical nature and forma 
compounds that carry through the eheaiieal separation processes to a significant 
degree A number of its cot^ounds, such as TcP6, are gaseous under cascade 
conditions and being of lower molecular weight than OP6. diffxxse prefarantially 
coward Che enriching sections of the cascade. However, this transport of 
ceehaetiura was found to take place rather slowly; technetiim compounds are 
deposited on internal surfaces of the caseede equipment and then, over a period 
of several years, migrate toward the enriching portion. Xn the ease of Pa^eah. 
technetium was found in the Paducah product about two years after the feeding of 
reactor return materials started. 

•Some of the technetium initially fed at the Paducah plant was later shipped 
on to Portsmouth and Oak Ridge as part of the Paducah product feed to those 
diffusion plants. As a result, contamination of all three diffusion plants, not 
only with xiranium but also with technetium and transuranics can be ascribed to 
Che government's operating policy during the early years. While only a fraction 
of the transuranics and technetium present in the r^rocessed uranium actually 
enters the cascade and some such as Pu remain relatively fixed near the feed 
point to the cascade, others tend to migrate throughout all the plants. 

•A significant portion of thesws radioactive isotopes is considered to have 
been extracted from the cascade by the two cascade improvement programs, one in 
th e sixties and another in the late eeventles when a major portion of Che 
barrier tubes was replaced under both programs with Ugher performance cubes. 
However, traces of these radioactive isotopes are still to be found today in 
cascade equipment. . . . 

•The transuranics contaminates are a major detenainant in radiation 
protection practices at Paducah and are e^qpected to co^licate Che final DAD 
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process because exansuranies are more radlaboxic. and thus controls are more 
restrictive for D&O activities. The use of respirator and protective eloehisg 
and equipment would have to be greater and would impact productivity of the 
workers carrying out 060 activities and also would increase the cost of laibor 
and supplies. Analytical epsj;a| £ck TRQ are greater than those for uranium, and 
quality control requirements are more extensive. Bioessay for nU7 is more 
difficult to perform end is mere expensive than for uranium. Worker training in 
radiation protection for TRU and health physice s\ipport are more extensive end 
would cost more for D60 activities. Management options are mere limited for TRU 
contaminated waste and storage and dispoeal may be required at increased eoet at 
a site specifically designed for traneuranies . 

'Thus, contamination of all of the QORs by these transuranic elements and 
fission products was clearly the direct result of feeding reprocessed uranium 
from the U.S. government’s defense production reactors into the GDPs.* 

LANGUAGE : BNGU5H 

105 of 174 DOCUHENTS 
Copyright 1991 McGraw-Hill, Inc. 

Nuclear Fuel 
March 4 , 1991 

SECTION: ENRICHMENT; Vol. 16. No. 5; Rg. 6 

LENGTH: 812 words 

HEADLINE: TIGER TEAM FINDS 199 PADUCAR PROBLEMS: ACTIVISTS SEEK PLANT CLEANUP, 
CLOSURE 

BYLINE: Wilson Disard 111, Washington 

BODY; 

DOS experts who reviewed safety, ^vironaental issues, and waste management 
at DOE'S Paducah gaseous diffusion plant found 199 lapses at the plant. Local 
activists, armed with the ''tiger team*’ report and other studies of the plant, 
are agitating for pron^t cleanup and closing of the facility. 

The tiger team was asa«nbled at the behest of DOB Secretary James WatJcins. 

It assessed the plant in two periods last year; June 18 through June 29 and July 
9 through July 20. Plant executives have prepared an action plan to address the 
problttBs at the plant, which included * ‘a total of 241 Occupational safety 6 
Health Administration violations . ' 

Some of the most severe problems. Including a risk of electrocution in the 
plant cafeteria and uncalibrated medical X-ray equipment, were corrected 
issnediately. 

The team ' 'reported no noneonpliance issues of e tDagsitude that would 
necessitate curtailing overall operations at the plant,’’ according to the 
action plan. At first, the teem found 200 issues and foxir ''noteworthy 
practices, ' ' but withdrew one of the air quality findings after further study, 
one hundred and fifty of the 199 findings had been previously identified either 
by Martin Marietta Energy Systems Inc., the DOB contractor for plant operations, 
or other external Inspectors. 

Sixty-two of the findings related to environmental issues. 123 pertained to 
safety emd health problems, and 14 concerned management affairs. Three of the 
management findings Involved DOE matters. 

The action plan will cost $ 56.6-Billion to put into effect through fiscal 
year 1992. Of that sum. $ 16.8-million is ’’budgeted against’ ' DOE'S five-year 
plan for defense waste cleanup. DOE plans include spending 5 178-million in 
current and future budgets for environmental, health and safety activities at 
che plant. The action plan includes planned actions, schedules for implementing 
the actions, and costs associated with the steps. ’’More iaportantly, priority 
is being given to resolving the root causes which led to the specific 
findings, ’■ according to the plan. 
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Radloftceive MteriAla of suffieione onriehaont eon attain criticality wfaan 
tranafarrad to unfaverabla gacaatry cuitainars. 

%a Kentucky Division of' ifute'ManagaiDant (K13WM} Oetebar 12 issued eight 
NOVs to DOB and two to USSC due to violations of the federal Resource 
Conservation & Recovery Act (RCRA) hazardous waste law. The violations involved 
failures to test and maintain safety equipment as well as procedural lapses . 
Martin Marietta Utility Services is eoi^ucting corrective action on the 
problems, USBC and DOE said. 

USBC held that the violation notices did not involve the injury of any 
workers. ‘None of these are safety concerns,' a spokesperson said. 

Molan Hancock, Washington representative of OCAN, told MuclearFuel that the 
Labor Department's Occupational Safety k Health Administration (OSHA) has failed 
to properly exercise its safety oversight responsibilities at the enrichment 
plants . 

"We've still got problems out there," Hancock said, "One of the things 
bothering us is Chat the Labor Oeparcaeat is net in a big hurry to fund the 
inspectors who will-be responsible for monitoring health and safety." 

Under Che Energy Policy Act, which established USBC, OSKA is responsible for 
nonnuclear health and safety regulation at the plants. 

"X don't see any move to put funds in the Labor Department budget to provide 
for the hiring of people to monitor safety," Hancock said. "We've get a gray 
area -- it's a never-never land. It's not moving as fast as we had hoped." 

While saying that Clinton administration political appointees at Labor were 
responsive to OCAW concerns, Hancock noted chat "It’s still a bureaucracy over 
there. 

"Za ay last conversation with the people at the Department of Labor, they 
were still looking for funds so they could get started." 

An OSKA spokesperson told NuelearPuel chat several critical decisions at its 
agency have been "hanging fire" because the job of assistant seeretairy for OSHA 
was vacant until this month, when Joe Gear was confirmed for the position. 

Another OSKA official, John Solheia, said his agency is still having 
internal discxissions about %fhac kind of presencs, if any, 05BA will have at the 
t«ra SWU plants . 

LANGUAGE: ENGLISH 

LOAO^'DATB: December 17, 1993 


9f of 174 DOCUMENTS 
Copyright 1992 McGraw-Hill Zne. 

Nuclear Fuel 
March If, 1992 
SECTION: ENRICHKEejT; Vol. 17. No. 6; Pg. 13 
LENGTH: 1017 words 

HEADLINE: DECISION TO FEED REPROCESSED U TO GDPs WILL COMPLICATE O&D, REPORT 
SAYS 



BODY: 

The decision by DOB'S defense programs to anrich reprocessed uranium in the 
period 1953-1976 will complicate the final decontamination and teeommissioning 
(D&D) of the department's three gaseous diffusion planes. 

According to a report by Martin Marietta Bnergy Systems, the reprocessed 
uranium from the plutonium production reactors at Hanford and Savannah River 
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Mr. Upton. And I would recognize the ranking member of the 
subcommittee, Mr. Klink. 

Mr. Klink. I just note that we will have additional documents 
that we will want to insert in the record as well. 

Mr. Upton. Fine. 

[The information referred to follows:] 

Dapaftmant flf ■narBy 
oesoH* 

(■ptMibar 


MaMoaMniuM ran TMt oaurtr sacRBTAty or uinuy 

Ms reeelv*4 today • doocrlption oC tho Bop*»ti«ont' • lofilaXoclvo 
propooaX addrooolit^ poeontlal Hoaleh-f'"' xinpoeto ooooolotod 

wlch «a(pMuv« te plutonium oitd othoo toonouronlo oiommnto ot 

clia Poducsah Qaaoeua Ollfuaien Plant. THa piepeaai. foiuixally 
providaa aonpanaatlon to uorhota oho war* an^layad at tha plant 
prior CO IttO, wara monltecaal <ar occupational radiation oapoaura. 
■nd douolop a radlopania eaneor <aa dofinad in tha nadlatlon 
Kapooura Conpanaation Act) . Thla eompanaaclon would bo without 
regard to tha mwadurad or aacimatad lawal ot radiation aapoauro 
roooEwod hy ana werhar. 

Althouoh wa undaratand t)>a Oaparcmant*a naad to addraaa any valid 
owiearna ot tha paduaah worltara, tha propoaai oatahliahaa a 
praoodanc (or cenpanaaclon ot ecaupatlonal radiation injury claim# , 
Aa dlaouaaad in tha atCaehmant and In pravloua mamoranda from thia 
ottica on tha propaood harylllum Moraara eompanaaclon program, 
workara eowpanaation ahould bo madleally and aelant Kleally baaad. 
■mha Oapartmant )iao inlciatad an oapoaura aaaaaamant at Chaaa workara 
\lch I undaratand will ba complotod by March laoo. Tha raaulta of 
..hia acudy ahould bo uaad to Idantify thoaa workara whoaa aetual or 
peeonCial aapoaura warronta oempanBaCion. Although this will dalay 
implamantation ot tha Oapartmant' a propoaai. it will kaap tha 
propoaai oonalatant with other aatating radaral workara congianaatlon 
praorama. 

2 would ba happy ta diaeuaa tha abava cancarna with you. I ean ba 
raaehad at (101) ad>-dci». 


dlncaraly. 



Ttintda N. aookatt 
Oaputy 81 ranter 

tor Kawdl Boaotora 


atcaahmant 
Copy tai 

a. a. Mania luo) 

B. A. {.ivingaton-bohan (••II 
8. M. Mlehaela (BH-11 
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mvAt aaMMM eenewuia iixth neaeass aaeaaiyt ran 

aAMoaii aMBvga BsmwtoM atam aoMMia 

eoavanaatlon programa ahouI<l ba Mdleally and aelantKlcally baaad. 
DOK aaa nat paaaantad tha tachnlaal data te aupport an epen*andad 
eomiieaant ot Cunda paraonnal that have worKad at tha badueah 
Saaaaua Blffuaien riant, worn a daal«atav ar ahauld hava warn a 
daatnatar. and aontraetad a eaaoar llatad aa radioganle. Ooa haa 
net ahawr that enpeauraa at dadusth dua la the lew lavala at 
plutanlun praaant, rnaultad In ajipaauvaa chat wauld aatiaty aha 
"inera llkaly than net* eritarla whteh la the atandard erltaria Car 
datarminlnd eanpanaatien aaaociaaad with eeeupatlanal radiation 
aapeauro. Tha draft "pilot propraia* eeuld aatahltah an 
inappraprlaea pvaeadant for oehor Oet and 000 aetivltlaa whore 
plutonium la handled. 

1. A prepram that pg^pugipjl eauaatlen Cer aeoupatienel radiation 
injury elalmo la Inappropriate. Tha prepeaal Improperly uaaa the 
prepeaad barylllum dieaaaa eenponoatlen program aa a raCaronea. 
Chrenle Parylllum Plaaaaa can only ha eauaad hy barylllum oxpoaura, 
where it ia proper to preouma cauaation. The Paducah propooal 
Inappreprlotaly appllea tha aama praaumptlvo phllaaephy to eauaatlen 
of eancara. Current fadcral protoeele (Veturana Admlnlatratlen and 
hhe Daparcmant e( Labor OfClee of werkara Cempanaatien Preprama) uee 
’ aclantiCieally baaed precadura te oaleuiato tha probability of 
eauaatlen from radlatian. Thaaw preceenla identify that 
eempeneat ien ahould be provldad whan a maoleaX eandieian ia 
datarminad te be "mare likely than net* eauaad by aoeupatlenal 
radiation axpeaure. 

a. OOP haa nat praaantad avidanea that the enpoeure eontrele In 
pleee at Paducah baaad an uranium warn net appropriate or auCCielant 
Cor tha amall amount at plutonium that wee alae praaane. In feet, 
001 publiahad facta contradict tha praniao of ths prepeaal that 
eapaauraa to plutonium ware oufficiont to warrant eonpaneatlen. 

001* e Report of the Joint Teak Perea on uranium Raeyela matariale 
*rmaaaainp dated leas idantifiad that tha avarapo Pu-aip level In 
raeyolad uranium wap laaa than le ppb. Thia report further atataai 

"louClna ppaaaaaiap of reoyala aatariala eantalainp laaa tnon If 
ppb plutealum oon be aaaampliahad with Mlstlep ateiatatratlwo end 
*•**••*•■ prataaaiom praaciaaa, Tble ia true ainao wroaliaa la tha 
daalnamt radiaamaiidw c«> hwwian pvoawotian purpaaoa at plutoeiu* 
aanaantratlaa loea than IC ppb.* 

***!• ^Ppart identlClaa that at PU'33P eeneontrationa at aueh law 
alrberna llmlta baaad on aopeaura ta uranium are adapueCo 
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^alnea feha Pu>a3a eenerlbuelan ee aapaaur* would only bo s.s% s( eho 
ewovall oapeaura Crem uranium, 

da an asampla of ena low doaaa aanoelakad with plutonium aapoauro ce 
uranium raeyela worhara, tho rapert atacad 'Vka laaaraal daaa to tha 
raayola workoro at V-i* aXaat (tha plant that eonvartad uranium 
eriaaida ts matal buttona] waa a. til aam/ya (aaonattad daaa ka kba 
aoM> pat amplayaa,* (Necoi tha eenmitcad aefaeciva «>hala body daaa 
Hill ha avon amallar. Bvan aBaumlng O.oif ram/yr for 30 yaara (0.97 
ram), tha ineraaaad riak of daath tram aanear ia about 0 . 02 * baaad 
an BBlM V. Aa an alpha amittar. plucenium axpoaura ia drivan by 
ineaka and nee by ahtarnal anpoaura.) 

1. Tha DOB prepoaal aata a praeadant without idantifying tha full 
petaneial aeepa of the problam. 

• Tha ifac SOB Taah Perea rapert idantifiaa SOB planea (i.a<, tha 
fadueah Paad Plane, tha y-ia plane at Oak Kidga, tha Poad 
itatariala Preduetian Canter at Parnald, and Cha Pertamauth 
Onida Canvaraian Paellity) ether that tha Paducah Oaaaoua 
Biffuaien Plant whara caeyalad uranium waa handlad. 

t . Tha point papar ahauld net praauppaaa a daearmlnaelan that 
tadiolaBieal eonerola at faeiliciaa ehraughuue tha BOB camplaa wara 
; «t apprepriaca and prapar for handling radieaeicva matariala in 
yanaral or plutonium in pareieular. Tha iaat aantanca of tha 
baebgreund aaetian muac be andad at *~Planta'. 
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NEWS MEDIA CONTACTS : FOR IMMEDIATE RELEASE 

Jeff Sherwood, 202/586-5806 September 14, 1999 

Walter Perry, 270/441-6830 

Preliminary Observations and Corrective Actions on 
Paducah Site Announced 


Secretary of Energy Biii Richardson today announced the initial observations of the Department 
of Energy (DOE) team investigating environmental, safety and health issues at the Paducah 
Gaseous Diffusion Plant in Paducah, Kentucky. A summary of the team’s observations and the 
corrective actions ordered by Secretary Richardson in response are attached. 

“The team identified areas that need improvement but found no irruninent hazards to the workers 
or the public and confirmed that the general radiation hazards are low and that radiation 
protection programs at Paducah have improved over the past decade,’’ said Secretary Richardson. 
“At the same time, we don’t have to wait for their final report to start work on corrective actions 
in the areas where the team has identified room for improvement.” 

The team’s observations include: 


0 Confirming that the present health risk from low-enriched uranium is relatively small, but 
more attention by site management is needed to ensure that radiation exposures are limited to 
levels as low as can be reasonably achieved. 


o While considerably improved from the past, radiation-contamination control practices need 
to be further tightened, including providing additional necessary worker training, improved 
onsite and offsite posting and adherence to specified work-control procedures. 

0 Regarding an existing cleanup agreement between the Department of Energy, the 
Commonwealth of Kentucky and the Environmental Protection Agency, the team identified 
opportunities for revising the agreement to accelerate cleanup schedules and other milestones. 


0 The level of DOE and contractor oversight of environment, safety and health performance 
needs to be upgraded so as to ensure increased management accountability. 
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Based on the preliminaiy observations and to address employee questions regarding ongoing 
operations. Secretary Richardson on September 8 ordered a one-day stand down of operations at 
the site to refocus management and worker attention on conduct of operations and environment, 
safety and health requirements and procedures. The stand down served to direct overall attention 
to the weaknesses identified by the investigative team regarding operating controls, the posting 
of hazards and the need for increased training. The stand down also provided an opportunity to 
address workers’ questions and have discussions on both individual concerns as well as 
departmental expectations for worker safety. 

In response to both the investigative team’s observations and the stand down. Secretary 
Richardson directed a series of corrective actions that will be taken immediately. These 
corrective actions include: 

0 Initiating an independent review of the contractor radiation protection program and its 
implementation at Paducah with an eye toward any needed upgrades. 

0 Examining existing Commonwealth of Kentucky and U.S. Enrichment Corporation site air 
monitoring systems to confirm that these systems would record any significant DOE contribution 
to overall site emissions. Additional environmental sampling and analysis both onsite and offsite 
will be conducted. 

0 Expanding worker training programs at the site to include more comprehensive treatment of 
radiation protection practices and environmental protection, particularly for those who supervise 
subcontractors. 

0 Strengthening the federal resources at the site by stationing two full-time DOE facility 
representatives at Paducah who will provide regular surveillance of operations and safety 
practices. 

The investigation currently being completed is the first phase of a two-phase review ordered by 
Secretary Richardson on August 8. The first phase of the onsite investigation is focusing on 
issues and concerns fi-om the past 10 years. The second phase will involve examining longer- 
teim legacy enviroiunent, safety and health issues prior to 1 990 and will draw upon other 
ongoing reviews in response to the Secretary’s Action Plan (see attachment). 

The 23-member independent investigation team completed their initial data collection phase on 
September 3. Team members reviewed documents, conducted numerous interviews with 
officials and workers, inspected the site, conducted radiological surveys and collected extensive 
environmental samples. The samples collected are being analyzed by an independent laboratory. 
Following an assessment of the data collected, the team will return to Paducah later this month to 
validate the accuracy of their findings. It is expected that the phase-one report will be submitted 
to Secretary Richardson by early October. 

The investigation team has also identified key records fiom past operations at Paducah. The 
records detail historic management of certain environment, safety and health concerns at the site, 
including those associated with processing of contaminated recycled uranium feed material. The 
team will pursue its investigation of these issues in the course of its phase-two review. 
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ACTIONS IN RESPONSE TO SECRETARY RICHARDSON’S 
AUGUST 8, 1999 ACTION PLAN FOR PADUCAH 

In addition to the ongoing DOE investigation at Paducah, a number of other departmental 
responses are underway in response to the Secretary's action plan announced on August 8. In 
addition to an ongoing Institute of Medicine review of health effects for workers at Paducah and 
other DOE sites, an ongoing review of needed resources to support near-term actions at Paducah, 
and a legal assessment of contractual responsibilities of contractors, departmental actions 
underway include the following. 

Review of Flow of Recycled Materials Throughout DHF Complex 

This project will address the flow and characteristics of recycled uranium over the last fifty years. 
The specific goals are to: 

1 . Identify the mas' flow of recycled uranium throughout the DOE-complex from early 
production to mid- 1999. Create an unclassified inter-site flowsheet. 

2. Identify the characteristics and contaminants in the major uranium streams, specifically, 
the technetium, neptunium, plutonium or other isotopic content of concern to worker or 
public health and safety. 

3. Conduct site mass balance activities sufficiently thorough to identify a significant concern 
for potential personnel exposure or environmental contamination. 

DOE expects this work to be complete by June, 2000. 

Exposure Assessment Project 

This goal of this project, managed by the DOE Office of Environment, Safety and Health and 
conducted by a team from the University of Utah, is to establish the potential ranges of worker 
radiation exposures and identify, document and communicate the radiological issues that may 
have affected worker health at the Paducah site since its opening. This work will inform Paducah 
workers of their potential radiation exposure and will help determine whether there may be any 
potential for adverse worker health impacts from occupational radiation exposure. 

The project began the week of September 13, 1999 when the University of Utah team began to 
interview workers and conduct an onsite records search. It is expected to take six months and 
consists of the following subtasks: 

1 . Mapping the various processes conducted at Paducah and identifying the associated 
potential radiological hazards, over time. This will include identification of any events, 
process changes, or other developments that may have presented potential radiological hazards. 

2. Identifying, retrieving and evaluating radiological and worker exposure records to determine 
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what the available records inform us about radiolo^cal conditions and worker exposures. 

3 . Determining the feasibility of conducting a bioassay program for workers that would 
measure actual individual radiation dose due to radioactive material taken in the person. 

4. Determining the feasibility of a radioassay of residual materials that would determine the 
radiological content of residual materials at Paducah and be use&l in determining workers' 
potentiM exposure to hazards. 

5. Developing occupational exposure profiles. This subtadc will compile all information gained 
in previous subtasks to develop “bounds" or ranges of possible radiation exposures of 
workers at Paducah. 

6. Instituting a worker communication program to ensure that workers understand and act on 
results. 

This project is expected to he completed by April 2000. 

Medical Monitoring for Current and Former Workers 

Under an ongoing DOE pilot program, medical monitoring is currently provided for 1,200 former 
workers per year, 300 at each of the gaseous diffusion plants. As part of the Secretaiy’s action 
plan, the program will be expanded to include additional former employees at each site as well as 
current workers at each site. The program will provide an objective, independent and expert 
evaluation of the health status of workers. The medical monitoring program wii! be implemented 
by an organization or consortium of orgamzations staffed by highly qualified physicians and other 
health professionals specializing in the field of occupational health. The accompanying educational 
program will help workers’ understanding of prior exposures and current health risks. 

As in the current program, medical screening will be conducted for health hazards associated with 
exposure to silica, beryllium, ionizing radiation, solvents and other hazards related to a 
participant's work at the facility. The actual screening tests conducted will be tailored to a 
worker's expoaire history and will generally include a physical examination, blood tests, and chest 
x-rays. Where warranted by a worker's exposure history, specialized tests and other specialized 
screenings wili be conducted. Physicians will review individual test results from the screening 
program and communicate results to program participants. They will call patients to 
communicate urgent findings based on examinations and the need for follow-up of abnotmal test 
results. Project personnel will also advise participants who need medical follow up about possible 
sources of health care. Where appropriate, assistance will also be provided in helping participants 
file claims for workers compensation. 

The program will be independently conducted by the Paper Ailied-Industriai, Chemical & Energy 
Workers Union with support from medical experts from the Queens College of the City 
University of New York. 
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CROSSWALK OF PRELIMINARY OBSERVATIONS FROM 
PADUCAH PHASE I OVERSIGHT INVESTIGATION 
TO PROPOSED CORRECTIVE ACTIONS 

EIWIRONMENTAL PROTECTION 

The Paducah site is being cleaned up under an enforceable agreement established with die State of 
Kentucky and Environmental Protection Agency under requirements of the Comprehensive 
Environmental Response, C ompensation, and Liability Act (CERCLA). The site is in genen l 
compliance with this Federal Facilities Agreement (FFA) for site remediation and has taken 
compensatory actions to protect the public from offsite radiological and chemical contamination. 
Examples include hooking up homes in the path of offsite contamination plumes to pubh'c water supply, 
surface water runoff barriers, limited pump and treat systems, and limited posted warnings. The 
investigation team, however, questioned the rate of progress toward actual cleanup of the legacy hazards 
at the Paducah site, and the priorities and funding assigned under the cleanup agreement These legacy 
hazards are sources of continuing onsite or offsite contamination of surface water and groundwater. 
Target level funding will take the site cleanup beyond the milestone for completing cleanup. 

Observations 

• Since the discovery of the contamination of offsite wells in 1988, the two groundwater plumes 
containing technetium 99 and trichloroethylene (TCE), as well as trace amounts of iransuranic 
materials, continue to propagate at one foot per day and now extend for over two miles. 

• Drum Mountain, contaminated scrap piles, burial grounds, and other legacy hazards continue to 
contribute to the contamination of Big and Little Bayou Creeks via surface water runoff, 

• The site air monitoring programs have not assessed potential legacy “fugitive” emissions from scrap 
piles, contaminated ground, and rooftops of contaminated facilities. 

• Over 30,000 drums of low level waste remain stored onsite, many in degrading 55-gallon drums and 
on open ground versus cement pads. While there is a regular inspecti*n program and some drums 
have been overpacked, there is a lack of plans and funding for offsite shipments and only limited 
onsite facilities are available for inside storage. 

Corrective Actions 

• Execute a study of existing State of Kentucky and USEC site air monitoring systems to confirm that 
these systems would record any significant DOE contribution to the overall site emissions. Also, 
based on these studies, evaluate the calculations contained in the Bechtel Jacobs Company 
NESHAPS Annual Report 

• Sample the roofs of several shutdown contaminated buildings. This action will be taken to support 
fugitive emissions calculations. (Safety evaluations are now underway regarding the structural 
competence of these roofs. Peisonnel will be tied to safety ropes in some fashion at all times while 
on these roofs. Only if a substantial level of safety can be demonstrated will sampling be attempted.) 

• The Engineering Evaluation and Cost Analysis (EECA) developed under the CERCLA/FFA for the 
scrap metal piles and Drum Mountain is now under review by the cognizant regulators. Pending 
approval, characterization of these materials is scheduled to begin late in the summer of 2000. To 
promote efficiency, DOE will propose that characterization be followed by immediate disposal of 
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this material. This activity is currently severely constrained by funding. 

® Additional sampling and analysis of Paducah off-site areas will be carried out. 

RADIATION PROTECTION PROGRAM 

Significant improvements were initiated in the Paducah radiological protection program in response to 
inspection fmdings and concerns with transuranic material in the early 1990’s. At Paducah, current 
external radiation hazards are low, in comparison to other DOE facilities. B JC workere do not appear to 
be receiving radiation doses that approach current limits. Although legacy contamination has the 
potential to cause internal radiation doses, bioassay results indicated that internal uptakes of radioactive 
materials arc presently not occurring. A number of specific .deficiencies identified during the 
investigation, however, indicate a need for improvement in the level of discipline, formality and 
oversight to ensure exposure to legacy radiological hazards is limited to levels that are as low as 
reasonably achievable. 

Observations 

The radiaiionprotection program was subject to significant upgrades in the early I990’s and is generally 
functional, but a lack of discipline, formality, and oversight is creating deficiencies which impact the 
ability to ensure that worker exposure to legacy radiological hazards is maintained as low as reasonably 
achievable (ALARA). 

• The investigation determined that 25 subcontractor employees working on a project in the UF^ 
cylinder yard since May 1999 could be subject to radiological exposure of greater than 100 miliirem 
in 1 year and should wear personal dosimetry (TLD). The contractor stopped work, conducted 
training, and is issuing TLDs. 

• A number of radiologically contaminated areas were identified onsite and offsite on DOE property 
that were not adequately posted or barriered in accordance with DOE requirements. 

• Training on transuranics was last conducted in 1 992 and is not yet incoiporated into site safety 
training courses. 

• Drums of uncharacterized waste and concentrated Tc-99 have contributed to worker hazards, 
including Tc-99 personnel contamination from ruptured containers, the sampling of pressurized 
drums v'ithout containment, and instances of lids blowing off. 

• There are weaknesses in the controls essential to radiological protection including radiatiem woik 
permits, procedures and procedure adherence and air monitoring. 
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Corrective Actions 

• Consistent with discussions during the “stand down” on September 9, 1999, DOE will provide 
employees with updated information on the management of transuranic waste, and information on 
TLD and air-emission monitoring. 

• An independent detailed review of the Bechtel Jacobs Company radiation protection program and its 
implementation at Paducah will be initiated. 

• A dialogue between DOE, the State of Kentucky and EPA Region fV will be initiated regarding the 
adequacy of site postings of contaminated areas called for in approved CERCLA or RCRA decision 
documents, or other agreements. 

CONTROL OF LEGACY HAZARDS AND PROTECTION OF WORKERS 

This investigation did not reveal any immediate threats to flie health and safety of workers, but the 
Paducah legacy hazards from the Cold War continue to constitute a challenge to worker safety and 
health. The site has accomplished some characterization of the legacy hazards and has increased the use 
of personnel protective equipment to protect workers. 

Observations 

While some characterization of hazardous facilities and materials has been accomplished, the significant 
amounts of onsite hazardous legacy materials and waste have not been reduced or mitigated. 

• The DOE material storage areas (DMSA) contain significant volumes of uncharacterized scrap 
equipment and materials returned by USEC, that have been stored since at least 1996, and that may 
constitute potential hazards to the workers. 

• Approximately 30,000 55-gallon drums of waste are stored onsite. Many are stored outside in the 
elements over open ground. Very little low-level waste has been shipped offsite, and a lack of 
funding and priority has resulted in extending the planned disposal da«* fiom 2006 to 2012. 

• Process buildings shutdown for over 20 years contain significant amounts of uncharacterized 
hazardous materials including uranium in the ventilation ducts, receiver ash, and nansuranics 
contamination. Shutdown buildings have been allowed to deteriorate and are subject to animal 
infestation, broken windows, and leaking roofs, are not included in the 2010 cleanup schedule, and 
are increasing in risk and cost to decommission. 

® The nearly 37,000 uranium hexafluoride (UFj) cylinders stored onsite in the open at Paducah 
constitute a radiological exposure hazard and a potential threat to worker and public health in the 
event of fire and rupture, but the DNFSB Recommendation to upgrade the condition and convert the 
UFj to a more stable form has been impacted by the cancellation of painting 1,400 cylinders due to 
funding constraints and lack of appropriated funds for a UFj conversion facility. 

• Fluorine cells were transferred to industry in 1997 and 1998 using uranium release criteria rather 
than more restrictive transuranic release criteria as commined to in 1990. Sample results indicated 
that the ceils contained detectable quantities of plutonium, americium, and neptunium. Had the more 
restrictive criteria been applied, the transfer may not have been approved. 
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Corrective Actions 

• A strategy is being developed to addr^ the DOE Material Storage Areas (DMSAs). The initial 
focus will be to proceed with material characterization and improved storage of containers with 
uranium-bearing materials. 

OVERSIGHT OF ENVIRONMENT, SAFETY AND HEALTH 

DOE established a site office in 1989 to provide program direction and day-to-day oversight. However, 

the level and effectiveness of line management oversight of environment, safety, and health and 

assurance of compliance with DOE requirements is a matter of concern. 

Observations 

DOE and contractor management oversight of site activities and ES&H performance has several 

weaknesses and needs improvement 

• The DOE Oak Ridge Operations Office has not routinely performed oversight at the Paducah Site 

unless requested by the site office. — = 

• The DOE Paducah Site Office consists of only 10 personnel who are focused primarily on project 
management. None of these personnel routinely perform ES&H field o^vrsi^t and the office is not 
staffed in key technical areas such as facility representatives and health physics professionals. 

• Contractor management has performed only limited management oversi^t of field activities and 
ES&H performance and is losing the technical capabilities to do so, including a significant loss of 
industrial hygienists, safety engineers, and hydrogeologists. 

• Despite a shift to an M&I contract and increased reliance on subcontractors, the contractor oversight 
of subcontractor ES&H performance and adherence to applicable DOE requirements is weak. 

• Community outreach efforts and activities that are designed to develd|fand disseminate information 
on site operations and on environmental protection could be strengthened. 

Corrective Actions 

• Bechtel Jacobs Company will develc^ ^ present a detailed radta^en-s^ety and environmental 
protection program training module to all Subcontract Safety Advocates. (These are Bechtel Jacobs’ 
personnel who oversee the safety performance of specific subcontractors.) 

• The Department of Energy will station two new Facility Representatives at Paducah. 
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March 11, I960 

Files 

THRO : C. L. Dunham, M.D., Director, K.visl«a of 
Diology and Medicine 

H. D. Bruner. M.D ». Chief, Medical Research 
iarenck. Division of Biology and Medicine 

OOHTAKIHAIIOK PSOBIEM, PADDOAH, ’ 

KEHIUCKy, FEBRTJAHC 1)., I960 

S2MB0L : :I1DB 


Those contacted were Mr. B. Stiller snd Hr. Mietscbe of the AEC, 
?iiducsih Area Office and Dr. Beal Ward end Messrs. Don Levin, Ed Coin 
and R. 0. Brown of Carbide. Mr. Joe Lenhart of OROO cane up from 
Oak Ridse and took part in the discussions. 

‘ ■:.->237_ seems to be found only in i»fteiaiiiied feed material provided by 
irUnToi^ and therefore it is not a problem for^he otner separations 
:^lants. 


It is produced by one or both of the following reactions: 

(1) (»■ P-2n) 

(2) 92tJ^3S(n, ] 92TI236. ’■ 

7 days ^ 

This reclaimed D from Hanford now has about O. Qg g o f Bp/ton of U, 

The presence of Np was recognised as far back ks~ OTS7 . At one time 
during 195S this feed material had as much as 1 rti"i^ton but it has 
been lover lately because Hanford la extracting the Rp^for other 
-lurposes; it would not pay Paducah to try to remove eosqtletely this 
residue and in any case their problem comes from the Bp already in 
the cascade units which now must be taken out, repaired, restored 
i?rid put back in the systems. 

The uranium cones to Paducah as UO-^ which is then reduced to UO^ and 
treated with PDF' to get the green sut this is then refluxea with 

.-2 sas in a hot cyclone type of pipe. The volatile so formed. 
.Toas out the top to be cooled and stored in the solid state in metal 
''bottles.” All eontaninants supposedly drop to the bottom of this 
cyclone pipe end are removed as ’’ ashes . ” but it appears that Bp has 
sufficiently similar chemical and b&^leal properties to follow axen a 
with the VPt, Ti The " ashes '* show aoout lb?t of Bp, the rest 

ancraining t^th^e 
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There is a slight dlfrarenee ia volatility batwoen the NpF^ and UF^, 
vMch is enough to result ia sore UpP^ than OFa rameiaing behind 
vhen the contents of a bottle are f ed iate the cascades. the 

eoneentratiea of KpPg tends to build up ia the '’*heel” as the bottle 
is used repeatedly. She fractional retention from a single filling 
is not known. ^ 

The passes into the cascades vlth the UP4 but the differential 

in volatility at operating ooautions ioptinaiL for TJP^ enriehaant) 
lr'.r'.r^s to fine deposits of HpP< ia the of the barriers and th e 

inaide surfaces or tne easesae uaits . It is round more often at the 
c. ^atal e nd or a s ystem or casesoee end la the Ty235 channels. This 
be predicted wii^^ertaiaty since some TBIlts: WiiiThibe 
I!n74 and some none. Probably about 60% of tho VpF^ deposits out 
hftr&. 

Che problem arises when one of tliese easeade unite is taken out of 
its operation 3ea.uenoe and opened for replacement of barPie^d. 'i'here 
Is a c^'ijute program for sii6h redcoration ana in some 0*0803 they are 
r flnlaelng tha_old barriers with new ones af improved design . These 
cascade \anita ore housed in thiek stainless steei tenies ^ibbut 12 feet 
in diameter and 1^ feet tall; they ere welded shut and in general 
much too large to be handled by conventional industrial hygiene 
measures. The units have to be moved with an overhead travelling 
crone, special multi -%ftieal trucks, etc. 

The units must be out open wlt^ torches to get at the barrier tubes; 
v.ho pieces certainly ean<t be handled gently or contained very 
ri^.adily because they sre toe maasive. 

/Che workers are supposed to wear special MSA neae-mouth face masks 
but they are not controlled toe elosely— ‘I watched one man push up 
;ils mask and smoke a cigarette using potentially contaminated hands 
end gloves. They have devised acme alr-seoepas to fit around the 
cr.ds of the unit as it la being torched open, but I would Judge them 
to be of limited effectiveness. There may be a filter on the 
exhaust line for this air eollaetor but It was not obvious; the 

^xhaust 3iag>ly dumps air outside thB building* 

nevertheless, this ventilation was said to be very helpful. 
Fortunately, NpFt does not diffuse very readil y, it having been found 
only within 6 feet of where ttie cascade unit aad been cut fresvor 
opened « . “ - _ * 

According to Eendbeok 69 oalculatlcna (where the 200*year biological' 
half -life is used), the MFC is 8.8d/min/n3 of air. Ttmre are 1526 d/ 
nln/|jg of Kp^^' so that the MFC c^uala about 0.0066 iig/n3 of air. 
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Also, using the figures in Handbook 69 > Uis wsxljaal body burden would 
cons to 1.3 d/a/21^ hr urine aanple coning fron an 87*3 jtg deposit. 

This, however, is so inpossible that they have been using 13 d/Bi/21t hr 
urine sarnie as their standard on the basis that tho true body content, 
after emtaet %Jitb Up for 6 nonths to a year, would be 10J» 

of the ko hour lay-off eonoontratien. (Z t.'.inU I an reporting tholr 
logic correctly. ) . Furth ermore, the solubii:ty of is Quito 

different from Np^ ^ 1 1 Ji hnown which solubility factor 

should be used in the esleulatiens. 

« « 

Np237 has a 1% of 8.2 x 10^ yesrs end onits 0"Tsortic2»-r • s: • 

1',.77 nev which ean'-c oe oxrierenuated fpoa ethbr pfoUfsb^.- .-.-.r <:•.! 

RaH^ by pulse height.gnalysis. Osggaa rava ore also -i - 

27.1}, day dau^ter' Pa^3 3 esdts both and y-rays whici« - , 

Ptscovery of Hp from biological sas^lcs la poor (OO*;! or 

variable} and Dr. Devin reported trouble in making up ■ . :.r!> 

tions at concentrations of 10-^ or 10“12 idiere the .•‘rv - -v 

r.re supposed to fall, a situation similar to the NBd n.'i-7h >1' v;: 

distributed by Dr. Beard. 

jjv)239 with its 2.3 ^y ©fid Y-^©y# 1© useful for some wort? but vv •. 
not be satisfactory for chronic biological experiments. 

can now be detected in urine but not ocnaistently and It ii- 
not very reliably. With their present techniqtws, the averacc ir 
0.22 d/m/21;, hr urine sample for 75 peopla* highest was 11 d/n/.''!; 
hr sample. Their spiked blszik samples ran 25^ to 75% of the expected 
values. 

There ore possibly 3^^ people at Paducah idu> should be checked out 
but they hesitate to precede to intensive studies because of tho 
union's use of this as an excuse for hasard pay. 

The idLole body burden for l{p237 by Handbook 69 is 6 x 10”^ curios 
end teats with a Hp237 source on the f-12 whole body counter put 
7 X 10*y curies as the counting limit so that the ii^le body counter 
may have some usefulness. They (Dr. Ward sad others) were not 
receptive to the idea of sending 8 or 10 of the men witib highest 
urine counts to 'Z«12 for counting, 

I pointed out that we were planning to initiate biological distribu* 
tion and radiotoxieologieal studies of llp^37 idaieh might have the 
.3ffeet of changing the MFC and burdens, but it would be two ye^a 
or more before the data would be available. In view of that, I 
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- 1|. • Kerch U, 1960 


urzed both Br. Ward and Kr. Stiller to iiq^re Idle Industrial hygiene 
measures surrounding the rewox4eing of the eascade units. I don't have 
too much faith in awaks and ths dust particles here are about 0.5^» 
the very worst sisSf biologically speaUing. 

I also pointed out to Dr. Word the need to get post morten samples 
on sny of ^ese potentially contasdnated man for eozrelation of 
tissue content with urine output^ but I an afraid the policy at this 
plant is to be wary of the unions and iLof unfavorable public 
relations. 

Dr. Levin seems to be mae of ttie authorities in the field of Kp 
chemistry (others are: Weinstoek^ fiL; Eugene Lssibf ORKL, Oeorge 
Boyd, ORNL) and is interested enough to want to continue vi.th efrort- 
to improve Vhm bicassay teehniques. When he succeeds Ir. this ve r.'.y 
bo better able to tackle this prcblea of whole body counting. 

The pote ntial situation at fa 

t oyicoibumkl atumaa . In addition, ti!^re~ara the for 

for various aevieea and the es^osures during separation 
procedures at ths Banford OFP; perhaps Savannah River also is 
separating this isotope. I was told that the cheadeal separation 
of Np from B is vexy satisfactory, but the human factor in handlizu: 
gram amounts should be censidered a source e7"pdBdhtHJ. exposure.** 


Thus, it a ppeM*a that Padufta>t baa a HP problem >mt_wa danit have t he 
data to tell th<m now~aan^B it la > Thav nav aat Into difficulties 
iTlCA the present nandpook o9 numbera and the problem of the body 
burden will inevitably come more to.tiie forafiwt. 


Dr. C, S. Shoupi OROO 

B. Stiller, Paducah, thru C. S. Shoup, OROO 
Director, Division of Production 
Director, Office of Bealth 4 Safety 


EDBruner:IMF 

3 - 11-60 
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'.’he ir.troa\iuticn cC cnail c-.za3-ti';ies of.plutoniTaa into me r.-iy processing system 
nay r; 2 aui 2*2 consic'sra sic.i cf certain ciiangea 5^ the plant health physics pro gr a n* 

"t should I'irst st eaphssizad that plutonittB is an alpha-ecdtter. Tlr^, the netb 
31' conocninstion' c antral cutlined in K2-^?T1’^ for uranium are assentislly tto same 
IS these -.-•hish will ba needed where plutoni-ua is the problen. Briefly, these in- 
clude the follo-wir-.~ son'sideratioriS. in approximate order of importances 

1. 'iQrei’uj. cetign to maintair4 material in a closed system. 

2. :-.dequat3 otsraulns "utheds and administrative procedures to prevent 
contamir'itlon ci' tlie unvirenment if -possible or to limit the sinread of 
-uch santarinaolon where it is impracticable to keep the material confined 

3. .'laintenancs rf :laan ixrkin:? Iccsticns. . 

li. -’■■‘srsanr.el :- 2 epiratory protection arxi cares'ui attention to protecting wcBind 

5. Adequate jpccificaticn of personal hygiene iiabits. 

6. 0*se of pratsotive clothing. 

oirce plutonium has a ^pacific activi*^ approxiaiately 100,000 times that of urani 
it may be noted thit ft \' 2 ry much smaller mass of plutonium is required to produce 
a given surface cr air contamination level than is necessary with uranium, 10 tig, 
of plutcniua and 1 gram of uranaum having approximately the sane activity and tta; 
.. living nearly the sane jrater' reading if thinly spread. 

' Acceptable limits 

[Vroia 4 radiation standpoint, plutonium is considered somewhat more toxic than is 
riranivm with the vasulb that the plant acceptable limit for plutonium air ceitsy 
|k.ai3ination should be lower, than is the corresponding uranittB limi-U£--ArT3Srtacct 
9*«ble limit of 0.1 cour.ts/Bin./ft.3 would be in line vitb present 'fAoniDendations 
a of the PenTdssibla Internal Dose- SabcoBaaittee of the Rational .^diation Protectic 
lomnittee which 1: sponsored by the Rational Bureau of Standards..' Similarly, if 
the present plant accopteble limit for uranium contasination were reduced S^m 
' present figui*e cf 2.0 ccunts/nin./ft. 5 to half of that value, or 1.0 eounts/min./ 
I the plant limit vculd be in accord with the present recommendations of the above 
^ |-«ubeox.*iitt«e, 

.1 1 It is obvious thal in cases 'diere there is a mixture of plutonium and. uranium, a 
-l-l^it somewhere between the above two values - should be ilxed, Froa the relative 
. l-specific activlti«5 indicated above, material in which the plutonium conceatrati« 
r 1 is 10 parts cf plr.tonivus per million parts cf uranium will have half of its acti’ 
^’due to the plutc-nlun. Accerdinsdy, it appears that the plant acceptable limit fi 
uranium air cont 2 ::inaticn may be safely i»ed for plutonium-uranium mixtures with 
a concentration n:: I.O ppm. of plutonium in uranium or less, but that the limit 
for plutonium shot 3d bo ’ised for higher concentrations of plutonium. "B* attach< 
figure shows how -he plant limit ;rLll ”ary between the uranium and plutouiUB 
limits with an incroscs in the plutonium concentration.UnioaCairlrideNucktfCofnpuiy, 

Gsmous OitTusion Plant, Opoating Cooln 


73. “ Alpha Contarainaticn Control at K-25, February 13, 1952 
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Ths rrsscnt oiani cocep-icble iiaiits for sorfacs, hand, and clcthina con- 
ta:sina:'.icr. .'i-jcaar aocliaabis to tbe new situaticn, ^ven thcu^ it is estimated 
that -rhs h;.sard i rcnt ingestion of plutonium is a?pr«dLmataiy 50 tiiaes that for 
Jiraniur. cn an ac- iTity basis uhJ-ob is rooasured in counts/min, ly radiation 
detscticn iRstrus.entc. However, since it is necessary for the material to be 
talcan into the ccdy hefcra it presents a problem, it is considered that this 
apparontly -^atcr hasard wi31 be adocuacely met if mors stringent requirements 
of personal ciear.iinsss before snoktn?: or eating are made, if nore attention 
is paid to har^ i? cnitcring and the use of gloves where hand contamination is 
considered probahla, end if additional consideration is ^Ten to employees 
involvsd in spil2s ana material releases, ndditiohal visitor control nay also 
be necessary. Here attention should also be .“^ven to Insurins that employees 
do not ’.fork with uiiprctectsd wounds in locations contaminated by plutonium. 


‘.TION :r r-C-TEIs'TIAI FLUTOJUUM hazards 
I nrrscee in ?lrtrniua»Urani\m Ratio 


;.t presents it appaarc that the relative plutonium-to-uranivai ratio may increase 
to a ooncentraticn -srsatcr than tbe feed concentration of 10 ppb. in scam plant 
locations as a result of processing. As indicated above, the health ptysles 
problos will not change appreciably unless tfiio ccncentratien is greater than, 
about 1 opm. 'rbich represents a concentration ratio increase of aj^oxiaately 
100 . * 

A knoruedge of the possible locations v^era concentrations may be anticipated 
is thus a first requisite in meeting, the problem. A fairly extensive program 
of ar.slyses of deposits cf contaninatihg materials in various parts of ths 
plant and in various items of equipment should be undertaken to determLoe ^ere 
the plutonium /roes and if it may be erepeetad to concentrate in any plant loeaticr 

In lecatians where a sufficient coneentratlcn of plutonltim occurs to givs a 
plutonium-tfi-'iu'anlum ratio of 1 ppm. and which will be identU'ied as being 
plutoniua>cantamih3ted, it may be considered desirable to provide sosewhat 
different treatment cf employees and equipnunt from that accorded in tbe zest 
of the plant, even as today differences in handling of contaminated and ub> 
contaminated Iocvtior.s are nemr&l plant praetiee. It la not antidpeted that^ 
extensive areas t:ill have significantly l^ge mBouztts of material with • . .4 "" 

plutoniun-uraaiuc ratio greater than 1 ppm. Thus, this suggested difference • 
in treatment nay involve only a few locations or parts of loeaticna, or;even'^•' 
specific items of squiement in tbs plant. Tt should ce noted that If m 
piutonium-uraniun- mixture la further mixed with additional uranium, tte. 
plutcniua-too'jranluB ratio will be reduced. Rueh a dilution will 'Uius toni 
to make the hazard of the mixture more nearly tbe same as that doe pslssrly to. 
uraniun. 

Special Problems 

Equipment in which accumulations of material with a plntoniusMiraaium ratio 
greater than 1 ppm. will need to receive special attention. However, ether 
equipment in the saas location tee which no such concentration is anticipated 
and whose only problem involves superficial surface coatamiaatlos in amall 
amounts nay receive nczmal handling for maintenance, etc. Handling of auch 
items an a non-centiauous !;a8is in locations where uranium cojtasiination alone 
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is usually prcblcr. >;i 31 not appreciably increase the radiation hazoni In 
those locations since the plutoniniu irf-ll be diluted aa iralcated above and 
the trcblsr. >/i?.: thus tend to !»ccn» one invclvinir uraniua only. 

AcccrdinKlyj it be that such Feed ^.ant items as filters and towers may 
require 5;:ecisl nainter.ance conditions while motors and trays from the same 
location ::iay be handled normally. 

C. Guides to Reouirs Changes ia Plant Frsctlce 

Tt is not anticipated that the nuacar a* piutoniuBJ-contaminated equipcaect items 
^rf.11 be siifficieintly large that special maintenance locations will be required. 
Howsver. it is p-ossible that* on occnsion« special precautions and segregation 
01 V'Orking space may ha r^cessarj' in some maintenance locations on a temporary 
basis and that iiome in-olace maintenance ui 31 be required. ?he same con* 
siderations may be involved in decontamination and recovery operations, althoug 
here tec, it is anticipated that the laz^e bulk of material may be ?^.Ued 
in a norcial manner. 

iJndei* conriitioni: that the increased concentratiens of plutonium occur only in 
closed equipment and that the possibility of its spread due to acc id e n t or due 
to normal operation and maintenance is small, it may be poesible to treat a 
building or oth«:r working location which is concerned in a normal manner. How- 
ever, in .'^neral.j it would probably be preferable tc consider such a building 
or ether area a:: a plutonluBH-contaminated location. 

It >0.11 be desirable to have a special tag for identifying equipment and 
locations where plutonium concentration introduces additional hazards. At 
this time, it does not seem probable that additional laundering facilities will 
.be required although it may be necessary to launder separately clothing from th 
locatians where special' precautions are necessary because of plutonium. Ill 
general, adequar.s waste disposal facilities are available at X-XO, thou^ here 
again it may be pointed out that the hazard is essentially that due to uranium 
where there Is less than 1 ppai. of plutonium in the uranium. 

III. SUCGSSTED GUIDES FOU WCnKINO WITH PLUTONIUM' 

A. Since plutonium is an alpha-emitter, the same precautions uoit’ specified for 
uraniua i 4 .ll also be effective for plutonium < 4 .th the exception that no 
consideration noed be given to pemttrating radiation as is necessary for 
protection against tho uraniua daughters j hence, the uae of sudi. personnel 
monitoring devices as dosimeters aiwi film badges will not be necessary except 
as they ere req^ilrsd for fission products or other materials associated with 
the plutonium. It should be noted, however, that such fission products very 
probably will bn associated with the plutonium entering the plant. Control 
methods are vivon in some detail in Standard Reference Information, SP-Nos. IjC 
151 ^ 180, l 9 lj 182. 163, 1 ? 0 , and 191 , and in Standard Practice Prccednres, 
SPP-rJoa. 315 and 379 . 

H. f.outins monitoring :ri.th an alpha-detecting meter such as the Zuto or tba Samaor. 
will detect plu':oniux contamination in significant amounts from a beal^ hazard 
' standpoint as ruadily as it will detect siCTiiflcant uraniua cont am i na tion. Tim 
sane applies tc hand counts with present instruments. Thus, the same plant 
accep-aable limits may be used for both materials. 
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i:‘ a ihissi '..-cTkin? Iccaticn, %zs icilowinf? cz-spz ars i^sentiali 


•U '-iizi.in r^nd opsrats it co -liat ccataslnatiag rAturial does 

r.ct ?jc!ca.!53 rcu'iiriSiy. 

IX r;aint;jnar.!:6 -ihe opsains oi* a sjsten, deYics a temporary 

.^ans to prevent *.;ldsspread conxaaanation. 

Jse >}. rajii&tisn asteotion instrument to monitor an area after any 
-.:anciltic‘.: snch sa a special job or ma'terial release where eontimination 
oisht 123 .ipraad. ?)3coctaiainatc any areas which are above the ?«A.L. 
imEvsdistoly, 

Houtir^i:.- -nonitcr rai parte ot the tfoiking location on a regular 

schedule aach shiftj daily- cr I's^ly as necessary. DeTOataBiaa-ts 

S3i’/ zTnaj 'ihich, are above the P.A-L. Immediately. 

?c prcTido firote-jtion fren air-borne contsainatlon« the i'ollowing should be done 

Ccico sitU't-length air samples. 

2. If Lhsse indicate contanination above the locate and remove 

'die crrtiminatin^ source. This iney be a leaky flan<?e, or the result 
«;f an LtJdaquate opsratlnpf method or faulty design. 

Take spot sir samples in iccar.iana or at jobo where contamination nay 
exist. 

if mhese camples indicate an air hazard in a hivan location, tate et^ps 
to reaovs tha contaaineting source iazEcdiatcli' ; if they show that a ' 
clven job produces the over-P.A.L. contamination and it is not practical 
to prevent such contamination, see that all employees are reciaired to 
wear respiratory protection \‘hether they are working on the ^vwn job 
or nersly working in its” -wjsdiata vicinity. 

5. Shift-length samplers should be stopped for any period during which 
all employees in the vicinity cf the sampler are wearing respiratory 
protection and the time during which they are stopped recorded. 
f:. 7ho plant accaptablo limit for locations with the possibility of 
matcrii^ having mre than 1 ppnu of plutonium in uranium will be 0.1 
•:ount5/aLn./ft.>} the plant acceptable limit for iscaticne with raatertU 
havlnir liss than 1 ppewof plutonium in uranium should be 1«0 counts/ 
-win. /ft. u 


'Z, Hirld protection of open wounds will be required. 

1, No enpievae should be permitted to work in a contaminated location 

unless an 033.i wound ia covered cf a tight bandage, collodion, or other 
device soaciftad by the Kedical Department. 

Z. Care should be taken for all woiinds on any part of the body, but 
escscioi ;i':iention should be given to the hands. 

?. Personal itygisj^ wiH be necessary. 

1 . Hands shauid be washed and counted before eating, smoking, or going 
home, -ir.d the count should be below the plant acceptable limit of lOD 
ccunta/nin. /hand. 

. The body should be bathed periodically, either at the plant or at home* 

Protective clcthinjj should be required where necessary. 

Gloves of the proper type for ths work dons are of first inportssce fo; 
uA.. vorklne on contaminated equipment. 

2 . Company** issxMs shoes or shoe covers should be worn where surf an 
contamlr.ttion is a oroblaa* 
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3- Coveralls should us worn by worlcers regularly involved in handling 
contamin£.ted equipr:snt or woricing iii locations Vfhere an appreciable 
fraction of the siirfaceals contaninated. 

h. Cloth caps should be worn where other items of protective clothing are 
used or vhere there is a possibility of air contamination. 

5 * Socks snd underwear may be used though not considered essential. 

H. Contaminated ec.uipient and areas sboifLd be identified. 

1. Tags are available for general identification. 

2. .Special tags will be made available for tagging those items or container? 
where material with plutonium concentration greater than 1 w*. in 
uranium is involved. 

3. Hazardous work permits should be ^ed properly. 

L. Areas with surface contamination above the plant acceptable lisdt should 
be tagged at the boundary of the contaminated portion. 

5 . Areas with temporary contamination above the P.A.L. resulting from a 
spill or other temporary condition should be roped off and tagged until 
cleaned.^ 

6. Identification of contaminated or nozh-centaminated equipment should be 
based only on the rosults of monitoring with a radiation detection 
instrument or definite knowledge of the use history of the itra con- 
cerned. 

7. Tags should be removed when no longer necessary. 

I. Maintenance on erntaninated equipment should be performed only in those shops 
or areas where the personnel are properly protected and contaminated equipeent 
is routinely handled. 

1. If the -werk le reqxilred for equipment having plutoniuB in excess of 1 pp 
as compai'ed viith uranium, temporary segregation of the imediate working 
location from similar work az^ special decontamination after eo^sletion 
of the Job nay be necessary. This applies only to equipooent In tiildi 

a relatively large amount of contamination is wticipated, and will 
include items of equipment in which the uraniuah-plutonlum mixture 
aeeunulates. 

2. If the pluteniua-contamiziated piece of equipoent is only poesibly 
superficially contaminated on the outer surface as an Incidezital part 
of its sezrvice, no special precautions other than those reconaeiided 
for uranium concentration will be necessary. This will include^ in 
general, items in plutoniuB^eontaminated locatlotiS for which tbs aaouzit 
of contamination with higb-fraction plutonium material is produced only 
incidentolly by widespread material releases or by the general sporead ol 
small amounts of contanlnatizig material. 

3. In-place maintenance on plutonium-contamizzated equipaent nay be advisabl 
at times rather than taking the item concerned to the shop. 

J. Segregation of ai'eas. 

1. Special Attention should be given only to those locations where plutoni*: 
in a concentration greater than 1 ppm. as compared with uranium is fouix 

2. In general, this special attention should be given only to those parts 
of the location where plutonium of the above eozicentration is actually 
found. However, for administrative reasons, it zaay be desirable to con- 
sider the entizre building or other area izi which this plutonium is foun- 
as the special cozitrol area. 

3< The personnel protective measures ontlizied in Sections E, P, sad 0 abov< 
should bo rigidly enforced for personne] working in these specially 
controlled areas. 
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a visitor to these areas, the following may b« necessary: 

{^uch items of orotectire clothing and respiratory protection as 
nscessar;/ should be supplied him and he' should be required to use 
same. 

:1s snould check his hands ami record the result >4hen leaving* 
ile siculd abide by any other special rules concerned uitb health 
physics as applicable to this location. 

A. ' Medical Sequiremsnts. 

1. Parsonnel ‘(;orkin:; in these special control areas should receive medical 
chedcs of ths type ad at the frequency specified by the medical direeto: 

2. All employees Involved in material releases or other exposures to radios 
active materials should be sent to the- dispmsary as specified. 

3. Employees uho find it impossible to remove hand contamination should be 
sent to the dispensary. 

1, r/aste disposal .lad laundering. 

1. rof uasti materials with plutonium In an amount of less than 1 (gn. as 
compared uith uraniuci, nomml disposal should be made; otfaerviae, 
disposal at X«10 may be possible. 

2. Clothing from areas where plutonium is involved should be laundered in 
a batch separate from other clothing even though the same laundry 
equipment is used. 



Safety ai^ Radiation Hazards Cepartnent 

KPH:lja 

3 - 26^52 
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AiWKDTX 2 

:-?T LiajTS r<R AL?HA cc;^TA?a?iATio:: 


Instrjnent ?.eading 
(Counts/ rain. ) 


Ariga Considerad 
“icors 
Tables, ccuipxent, stc. 

Clothing 

?ho89 - rersonai 

Ihccs - Company Jssv? 

Sespiratory Pretao'iive Seuipaent 

Body 

Hands 

AIR 

MatariaC. Considara d 

UraniuK 

Plutoniun 


Surface 

Wig; 

800 

100 

?00 

lOO 

foo 

100 

500 

- 

5000 

- 

IX 

SO 

250 

- 

IX per hand 

- 


Concentration 
(Cotmts/nin./ft. 3) 

i.0* 

0.1** 


TaXua suc;s4st9d in line vith reecmendations of the Rubcosmittee on Pemiaalble 
Internal Cose of the :>!ational Ccnraittee on Radiation Protection^ National- 
Bureau of Standards. Present liait is 2.0 eounts/min./ft. 3. 

** Value auflcestad in line with recommendations of the Sufaconmittee on Pennissible 
Internal C-ose of the National Committee on Radiation Proteetloh> National 
Bureau of Standards. 
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• in^stion 





Mass 



1 L-iR/cm. ^ 1 

! j-tc 1 


•Tormai L' (Soluble) | 

CO r. 10*° 

1 116 

1 l3 X iO-2 . 

2.6 xl.o5 

Pu (icl'jbi;!) 1 

1.5 it lo*® 

I i.u X icr? 

1 9 

1 0. 33 X 10 ^ 

5.3 :t 10'* 


J Daily Tnres'^lcp. Llnlt for C i « f 53 on Mtivity basis 
Daily Inpeaxicn listxt fcr ruj x 10^ cn inass basis 


3. ;-yXi:vJri RICOraEKiDFD A3H CC?.’C?l^THA7IO?4 ?^IH1T« ?■-_« IMHALATIOIl 


~1 

—^—'11 1 


j.eterial 1 

Acxivixv : 

1 Hiss ^ 

1 ACtlVitV 1 

Tiass 

! 



\ iA^p/cn, ^ 

1 uc/om. d i 


^ug/cm. ' 

irormii U (Soluble 
cr Insolublti.: 

ic/cm.-' j 

1.7 X 10"-^^ j 

0.32 

2.5 X 10-^ 

0.5 X lO'^'i 

1 1 

0.75 X 

Pu (Soluble c.T 
Insoluble • 

1 2x10-12 

aou 

3.2 .X 10 "^^ 

6 X icr22 

0.1 

1.0 X ; 


aatio l MB3:iinmn Inhalation Liait for 0 ) _ (S*5 on activity basis 
(j-Ia:;i3ma Jnhalaticn I.iadt Tor |8 x 10^ on mass basis 


Present K-e,5 Plant Acceptable Limit for air contaicination ■ 1. 05 x 10“^® Hc/cm. ^ 
or 2.0 c/min./ft. J. 

c„ MAXJ:>PJH ISGCS-a-lFNEFU TJ'MIT** Foa AMOOHT FIXED J’l THE BODI 
Hormal U (Coltbla) -CuCO? jic or l.j x IC^ Mg. 

Plutcnium (Soluble) -O.CU pc or 0. 5 

Hatic •' Max^nm Fixed Amount ? ), getivity basis 

(_HaxiB.um r'ixad Aioount Puj |2.0 x 10^ on mass basis 
0. PPESE7JT RAXrfJH ALLCWABLF .»LUT0NIDM COWITaATION IN THE ATMOSfHFRF FOR 10 HOOR 
WFEX AT OTfiER A2C IHSTALL\TIO® 

X-10 - 3 X 10“^^ IJc/cni.3 > 0,6 •• 

Y-12 - 3 X 10’^ Pc/cm,^ - 0,6 c/min./ft.^ •• 

Hanfcrd - 1.25 x 10“^ uc/crc.^ ■ 0,2 c/iain./ft, 


» All fisuTSS taken from, cr calculated from data in, Maxiautt Pennissible Amounts c 

Radioisotopes in ths Human Body and Haxiania Permissible Concentration in Air and Water , 
b^the Fubc^m^ttee on 3‘nteiT.al Dose of the National Comnittee on Radiation Aratection, 
prepublicaticn. 

■>* Alpha ccvicts/rain,/ft,^ i-s determined air activity collection and counting methods ir. 
use at K-c5. 

.->!» Calculated from value recommended for continuous exposure cn the basis of the assumptic 
stated in the report of the Subcomraittec on Internal Dose, that the standard man breatl 
- 10^ cm.^ of sir per 8 heur woiic day and a total of 2 x 10' cm. 3 of air per 2U hour day. 







Innaard 


s?p. ns ■ 
s'-r-n? 

dtar.aarci 

SF :-,io • 
3P-:.U - 
SF-120 - 
SP-121 - 
SP-130 - 
SP-lUO ■ 
SF-llil 
SP-ISO - 
SP-lSl - 
SP-1S2 ■ 
SP-160 
SP-161 .. 
SP-162 
SP 0.63 - 
SP-100 - 
3P-iai 
SP..1S3 - 
sp-i?o - 
SP-lSl - 


yjgL-.F.Tji .-i-p; on cu.stahimation corrmuL 


Prsctics Frocecurea 

Identii’ication cf F.adiaticn Hazards and Accountability of 

Contai5iii£.vad Iquiprrront. Datej May 23/ 191*9 

Hadiatior Ocntrol end Repf?rting * lates March 27, 1951 

Reference Information 


Atomic Muclsar Theory - Panic Atomic Theory 
Atomic I'iuciaar Theory - Radioactivity 
Uraniin^ v ?.^sical 2 nd Chemical Properties 
i/rsniun - Siological IXfacts 
Plutoniiua 

Radiation Siology - Practical 
Radiaticn Biology Technical 
personnel Protection - General 
Personnel Protection - L^uipment 

;!a:d.mun Piirmissible Radiation and Contamination Values 

personnel Monitoring - General 
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RADIATION PROTECTION CRITERIA AND STANDARDS: 

THEIR aASIS AND USE 


PLANT OPERATIONS 

The Paducah Plant is a goverfwnent-owned gaseous diffusion plant operated 
by Union Carbide Nuclear Company for the Atomic Energy Commission. The diffusion 
plant, with the associated uranium hexafluoride manufacturing plant and uranium metal 
foundry, processes large quantities of relatively pure uranium compounds. The major 
sources of external penetrating radiation from such materials are the daughter pro- 
ducts, isotopes of thorium and protactinium, formed by the alpha decay of the parent 
uranium, and which are concentrated in the ash produced during the fluorination pro- 
cess. The eiemen+ uranium ma y ' pr ov e hazardous only if allowed to enter the body. ^ 
The chemical toxicity of the uranium materials processed at the Paducah Plant over- 
shadows any radiation danger from this element, thus making It comparable as an. 
Industrial risk to lead, mercury, or other well known heavy metals. 

RADIATION STANDARDS OBSERVED 
Sas ic Standards 

The radiation standards recognized at the Paducah Plant are those documented 
In NBS Handbooks 59 and 69, including the addendum to the former. 

Thus, for external penetrating radiation the basic standards observed are 
the !3-week limits of 3 rems of gamma radiation to the body and 6 rems of beta radia- 
tion to the skin. The added restriction is Imposed for gamma radiation that no .em- 
ployee shall exceed an accumulated dose greater than (N-I6) x 5 rems where N is. his ' 
age in years, with a comparable restriction for cumulative exposure to the skin from 
radiation of low penetrating power (beta) being (N-I8) x lO rems. 

For internal deposits of uranium, the limiting quantity is considered to be 
the 0.C05 microcuries listed in NBS Handbook 69 as the maximum permissible body burden 
when the kidney is' considered as the critical organ. The maximum permissible con- 
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centration observed for uranium in air for plant work areas is 6 x 10”'* microcuries 
per cubic centimeter of air. 

Action or Control Limits 

It has been the plant policy to observe action points at some fraction of 
nationally recognized standards to insure against any employee exceeding the estab- 
lished limits. Thus, for penetrating radiation any employee whose total exposure 
reaches either 2.4 rem of gamma radiation or 4.8 rem of beta radiation within a 
13-week period is rotated to a job having no radiation exposure until such time as 
the exposure quarter has ended. Such job rotation hnr "r^rn r'^tr^'cd/vi' Tth in' the poet ^ 


so that the probability of any employee exceeding even the action levels has been^ 
greatly reduced. 

While it may be calculated from the maximum permissible body burden for 
uranium, and the various factors for the distribution of and excretion from this body 
burden, that an excretion rate of approximately 50 micrograms per day may be con- 

of normal uranium, the plant 


sidered indicative of a ; 
action point is set at 12 micrograms per day. When a series of urinalyses indicate 
an employee is excreting more than 12 micrograms of uranium per day, he Is removed 
from further uranium exposure until such time as his excretion rate Is below this level. 


OPERATING METHODS 
Plant Personnel 

The basic philosophy of the Paducah Plant is that each member of the line 
organization has a responsibility for the safety and health of employees coowiensurate 
with his responsibility for the operation of the plant. The operating groups have 
radiation detection instruments and have been trained in the use of such equipment. 

They have the responsibility for the maintenance of ventilating equipment, both general 
area and local exhaust, as well as that of keeping operating equipment in such condition 
that the need for such ventilation will be minimal. The responsib 1 1 Ities of using the 
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proper protective equipment, of maintaining a clean work area, and of rotating 
personnel to different jobs or work areas as needed to comply with plant radiation 
and uranium action points are aU that of line supervision. 

The Medical and the Health Physics and Hygiene Departments are maintained 
as staff groups, equipped to provide technical information and assistance as required. 
The functions served include making inspections of all areas and ail operations, main- 
taining a film meter service, coordinating a blo-assay program, monitoring of workroom 
air for many chemicals used as well as for uranium, making audit surveys of the radia- 
tion levels for various jobs or work areas, conducting an environmental monitoring 
program to assure that no damage may result to adjacent communities or individuals and 
to provide protection in the case of unwarranted litigation, providing a periodic and 
special health examination schedule, and assisting in the training of ail employees. 

A total of seven employees work in the Health Physics and Hygiene Oepart- 

2r» 

ment, comprising approximately 0,4? of the plant work force. There are 16 employees 
in the plant Medical Department. 

In addition to the above groups there are various service groups which pro- 
vide specialized engineering, chemical and radiochemical laboratory, and maintenance 
functions. None of these people work exclusively in radiation protection, but many 
spend a very significant portion of their time in such endeavor. There are 3 to 
analyst days spent each day on laboratory analyses directly involved in radiation 


protection . 


The basic method employed to control exposure to uranium is the confinement 
of the material being processed. All diffusion plant equipment is designed so the 
UFg Is pumped through the miles of piping, and other essential associated diffusion 
plant equipment, with the probability of the exposure of any employee being reduced 
to Insignificance. However, the system must occasionally be opened for maintenance. 


and the product and tails material must be withdrawn into appropriate containers. 
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At such timea ^he poss ibiiity of some small amount of the materia! becoming air- 
borne ie- t ncroo e od, ondQhe necessary precautionary measures are fol lowed^ 

Essentially the same rules apply in the uranium hexafluoride manufactur Ino 
portion of the plant. ^) ii' iji T hilii li i'i|iii'iii y iii iri l i ii i i i 'l i h iii k i f tl i ii I'gu ipmont muot 

mat! ' ^ 


^^eater use Is made h«P€ of 
local ventilation exhausting through filters designed to prevent the escape of the 
uranium. 


Routine inspections are made of all equipment to detect any conditions 
which require remedial action. Such inspections are performed daily by line super- 
vision and their employees, and on a less frequent basis by members of the Health 
Physics and Hygiene Department. 

Assessment of Exposure 

A routine film badge program is maintained such that each employee having 
a significant probability of exposure to penetrating radiation wears a film meter 
which is collected, developed, read and evaluated on a monthly cycle. Currently, 
approximately one-third of the plant population ane included in this program# h<^ever, 
all/plant employes will be badged in the near fi^re when a new ^mbinationySwurlty- 
filtji'' badge Isydelivered from^/fhe company whlc»r received the copr^act for fabrica- 
tion of th^. This will^^e one step in aerogram designe^/4o give comj/fete coverage 
of employees so that. .exposures may fae^valuated more ru^pIdly and accurately In any 
future uTlscKeSuTed critical reaction. 

Employees whose work involves any possibility of exposure to uranium are 
scheduled for urinalysis at a frequency which is determined by their job exposure 
probability. The frequency of such schedule may vary from a weekly one for an em- 
ployee whose recent urinalyses have indicated an excretion rate approaching the 


plant control limit to an annual one for an Indivudual who works in an area where 
no uranium should be encountered. 
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Continuous air samplers operate in ail areas where an audit of the air 
borne uranium has indicated a need for such. The samplers collect onto a filter 
paper the particulate matter from air which is sampled over an S-hour work shift. 

The filter paper is then alpha counted in a laboratory type instrument to determine 
the airborne uranium concentration. New equipment or jobs, or any changes in operat- 
ing procedures on existing jobs, are checked by an inspection which includes an 
evaluation of air samples collected in the breathing zone of employees and in the 
general work location. 

The - p ro b I o ia.. c f ^irborne beta-gamma active decay products of uranium con- ^4 
trolled by maintaining the alpha activity of uranium within acceptable limits, but 
such air samples are less frequently counted for beta-gatrena activity as an added pre- 
caution. Checks are also made of such trace impurities as fission products and 
transuranic elements to evaluate and eliminate any possible hazard from an unexpected 
accumulation of such materials. 

PLANT EXPERIENCE 

■The effectiveness of any program may be assessed by the results produced. 
During the year of 1959 there were 7 plant employees who were temporarily rotated to 
jobs involving no radiation exposure, but none of these exceeded the recognized 
quarterly limits. In the same year a total of 66 employees were temporarily rotated 
to jobs having no contact with uranium, but none of these over a period of six months 
averaged an excretion rate Indicative of half the maximum permissible body burden. 

The monitoring of plant areas for radioactive contamination has shown that 
most work Is done In an environment which is maintained well below the maximum per~ 
■missible concentration for airborne uranium. There are jobs which produce localized 
areas of somewhat elevated concentrations of uranium In air for short periods of time, 
but as new operating techniques are developed these events occur less frequently. 

The mean of 8810 shift-length air samples collected in work areas during 1959 was 
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2.04 X 10 microcuries of atpha activity per cutiic centimeter of air; this repre- 
sents 34^ of the maximum permissible concentration of 6 x 10”'* >uc/cc. 


COSTS OF RADIATION PROTECTION PROGRAM 

It is rather difficult to evaluate the cost of radiation protection In a 
plant in which the basic responsibility for such protection reverts to l.lne supervir. 
sion, and still exclude the costs incurred from the efforts of th »tL. - 
annual budget for the Health Physics Dcpartmer, 1 for FY-1960 is'approximately $65,000, 
or about 0.5^ of the operating expense for the plant, exclusive of power costs. 

In addition to this basic cost, other items such as the maintenance of 
radiation instrumenls which belong to other groups, maintenance of local exhaust 
ventilation, and the cost of maintaining respirators and masks might also be included. 
These activities will approximately equal the cost of the Health Physics budget. 


PROTECTION OF ENVIRONS 

Even normal uranium at $11.45 per pound is a rather expensive element; so 
this represents a great incentive to recover as much in any situation as Is economi- 
cally feasible. The added desire to maintain a wholesome relationship with neighbor- 
ing communities and individuals makes it essential that all waste air- be exhausted vh 
through filters, and that all effluent waters be maintained at extremely low concen- 
trations of uranium. 

The results of the plant environmental monitoring program for 1959 indicate 
that the average of 3 x 10“*^ microcuries of uranium per cubic centimeter of air at 
the perimeter fence is below NBS Handbook 69 standards for air beyond control areas 
by a factor of iO. The mean result for beta activity, 2 x iO"*^ mlcrocuries per 
cubic centimeter of air, is a factor of 500 below the applicable standard. 

The monitoring of water in the small, wet weather streams on each side of 
the plant during 1959 gave an average alpha activity of 1.07 x lO”^ microcuries per 
cubic centimeter and a mean beta analysis of 2.88 x I0“® ^c/cc. These figures are 
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approximately factors of 200 and lO, respectively, below the standards recommended 
for water beyond a restricted area. Samples collected in the Ohio River below this 
plant show no greater alpha activity than saR 4 }ies collected above the plant in that 
river. The beta activity of 2,23 x lO”^ jjc/cc, while slightly elevated above the 
upstream results, is a factor of approximately 100 below the standard listed in NBS 
Handbook 69. 


EFFECTS OF POSSIBLE CHANGES IN LIMITS 

In the eight years of operations at the Paducah Plant the accumulation of 
internal deposits of uranium by employees has been minimal, and exposures to penetrat” 
ing radiation have bee;: (ess than the (naxlmum figures accepted nationally. There has 
been no^^^evi^nce of . in jurY7' either acute or chronic, to any employee from radiation 
or radioactive materials. ^OWever, as willi unipluymen4 — i n-any — industry j — t h cpo ^ 

t.iAo-~pemo4 ns-as to w 
to zero. l 


It has been estimated that if standards were reduced to 50^ of the current 
values, an .expenditure of approximately $2,000,000 might be necessary. i de" e i the r 
a method for doing much maintenance and handling of material by remote control such as 
that utilized around nuclear reactors and In the processing of th e wi e ro - haae rdews plu- 
tonium, -t-hn nnnrt nf qiirh mntprmtfi nr pnp f 


(?/ 


trig (fr 


me intonane 


e vuiv^ e ff t^ If the present radiation standards were to be reduced 


by a factor of 5 or I OJVthe ramifications would be numerous, A cost vs. result relation- 
ship which might be nearly linear If radiation limits were reduced by a factor of 2, 
would probably more nearly be exponential at the factor of 10, Thus, cost'^^ould 
Increase much more rapidly than would the desired reduction In radiation exposure. 

In addition to the Initial expense Involved, i t »<o ul d “ t»a ne eogcary^to e mp i ny irfrrq ^ 

i W reduce d . ' Thu e ^ The oontimi leg 


eA' +ha avpi-.eiii n p .. 

uxpeiibw of an' in d r uuj o J annul I pay'rot l ‘ 


*rl Tf*"**! The reduction of the maximum 


137 


permissible concentration of some isotopes would reduce these levels below those 
which can be measured today. 

Conversely, tf such standards were to be raised by 50? of the present 
values, it would be possible to save some of the money being expended to control 
exposures. 

The accumulation of evidence over the past 8 years at the Paducah Plant, 
and the past !5 years at other plants operated bv Union Carbide Nuclear Company in 
this industry, shows that standards are being met, and there seems to be no evidence 
that anyone has suffered damage at these levels. 


EGB : m I p 
4-12-60 
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Burial 

Burial of coftCaminaCed scrap macal as waste is Che disposal method 
used primarily at ORNL. The contaminaats are typically mixed beta and 
gamma emitters, and Che potential for decontaminating Che metal for 
recycle or recovery by existing methods is negligible. Also, ORNL buries 
contaminated metals received occasionally from ORAU and CARL, which are 
not routlr4C generators. Waste burial charges at ORNL are based on total 
cost recovery operations at the current rate of $27l/m^ C$7.68/ft^). It 
should be noted that Che volume of existing ferrous scrap stockpiles alone 
is estimated at nearly 10^ m^ (3 x 10^ ft^). The ^-*12 plant and GAT have 
used burial as a m-ians of disposal, although both also stockpile concami'~ 
nated metals in above-ground storage yards. The CEER recently shipped 
about 20 tons of contaminated metal (primarily aluminum) from decom- 
missioning a research reactor to Barnwell, South Carolina, for disposal 
by burial. ^ 

Above-Ground Storage 

Above-ground storage is the major handling method employed for Che 
bulk of the contaminated scrap generated at ORO-managed sites. Scrap yards 
are used at all three enrichment plants (Figs. 1 and 2), as well as at the 
FMPC in Fernald (Figs. 3 and 4) and at Y-12 in Oak Ridge (Fig. 5). This Is 
perhaps the most economical short-term means of handling the scrap, pro- 
vided that land is available and the necessary precautions have been taken 
to minimize leaching of radionuclides by rain to the soil and groundwater. 

Stockpiling of classified contaminated metals requires covered 
storage and security fencing. This material is currently stored In vaults 
or secured warehouses, which is slightly more expensive than unclassified 
scrap yard storage. Much of the classified scrap is already scheduled for 
declassification by smelting, which is discussed later. 

The practice of scrap yard stockpiling was originally envisioned as 
an interim solution until regulations establishing minimum contamination 
levels for low-enriched uranium were approved. Although this method is 
economical in the short term, the negative aesthetics of the scrap yards 
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and the questionable use of land, facilities, and resources make them a 
less than desirable long-term solution, particularly in view of the 
current emphasis on resource conservation, corporate responsibilities, and 
environmental concerns. 


Smelting 

Smelting Is used at several sites primarily as a means of 
declassifying shape-classified nickel and aluminum scrap* In addition, 
smelting provides vol\]me reduction and decontamination of most metals by 
slagging,^ although decontamination of aluminum by slagging has been 
demonstrated only -on a laboratory scale.^ The remaining contaminants are 
dispersed throughout the metal* Accurate analysis is also possible by 
sampling the molten metal before ingot pouring* Smelting transforms scrap 
yard metal into rows of stacked ingots, %7hich are then available for 
recycle or burial at significantly reduced costs* However, much of the 
scrap metal consists of large components, which require extensive size 
reduction to fit into the furnace; thus smelting is labor as well as 
capital Intensive* 

Smelting is used most extensively at the Paducah Gaseous Diffusion 
Plant, primarily for shape declassification* Smelting capabilities at 
PGDP consist of a 6-ton Brown-Boveri induction furnace, a reverberatory 
furnace, and a direct-fired drip melter* The latter two are used basi- 
cally for aluminum melting. The drip melter in particular is used for 
selective melting of aluminum from uncontaminated composite scrap metal 
components generated by Y-12* 

The induction furnace can handle both ferrous and nonferrous scrap* 

It has been used for production runs of nickel, aluminum, Monel, cabalt, 
and most recently nickel— plated steel* The scrap is melted and cast into 
one-ton Ingots directly from the furnace by a hydraulic tilt-pour 
mechanism (Fig* 6)* Ingots are dumped from the molds when cooled and 
stored outside the building on concrete pads (Fig* 7). A pretreatment 
system is being installed to defluorinate the uranium-contaminated nickel 
before smelting. This is done to minimize corrosion of the furnace liner. 
Once this system is Installed, PGDP will begin a smelting campaign with 
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ABSTRACT 


A knowledge of cascade history relative to reactor tails has been useful 
In answering many questions which have arisen over the years and continue to 
arise. This report contains a comprehensive sumnary of historical data which 
should be useful in answering such questions In the future. 


UNCLASSiFIED 
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INTRODUCTION 

A knowledge of cascade history relative to reactor tails feeds has been 
useful in answering a substantial percentage of questions referred to the 
Analytical Services Lab by various PGOP and other Nuclear Division groups. 
Questions continue to arise concerning concentrations of radiochemical 
impurities and minor isotopes in PGDP feed, product, and 'tails. Much of the 
historical data has been published in voluminous classified reports; however, 
production reactor tails information has since been declassified. Presented 
here is a comprehensive unclassified summary of reactor tails feeds to the 
PGDP cascade from startup (FY-53) through the last year such material was fed 
(FY-76). Data relative to destination of minor isotopes and radiochemical 
impurities are included. It is hoped that this summary will be useful in 
answering future questions concerning the cascade. 


DOMESTIC REACTOR TAILS RECEIVED AND FED AT ENRICHMENT PLANTS 


Appendix 1 summarizes feeds to and withdrawals from the PGDP cascade 
from startup (FY-53) through FY-76. Depleted reactor tails were fed to the 
cascade from FY-53 through FY-64. That feed was again reinstated in FY-69 
and continued through FY-74 except for FY-71 when none of the feed was . of 
reactor origin. Enriched reactor tails received from Hanford were fed to the 
cascade during only three FY's, those being 73, 75, and 76 (Actually was fed 
from April through June 1973, and June 1 through September 11, 1975). No 
reactor tails, depleted or enriched, have been fed to the Paducah cascade 
since September 11, 1975. We still have in the yard for future feeding 335 
MTU of depleted reactor tails at an average assay of D.633, wt. % 23Su. We 
received more enriched reactor tails than was fed; however, the remaining 
material was never converted to UFg and is being shipped to NLO as UO 3 . The 
material being shipped to NLO has an assay greater than 0.80 wt% 


Appendix 1 can be used in making ball park judgments concerning the 
cascade for any of the 24 years from startup through FY-76. Although the 
history of PDF and SHAFT feeds are not precisely known, they have little 
effect on anything but since impurities preferentially move up stream. 
It will be observed from Appendix 2 that approximately 65% of the PGDP 
cascade feed for FY-73 was reactor tails. That is by far the highest per- 
centage for any year. Periods with the next greatest percentage were FY-57 
and FY-70 with about 35% each. Although percentage of reactor tails feed was 
relatively small, the period between June 1 and September 11, 1975 is of 
interest since ERT contained higher concentrations of Tc and 736ij. 
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Appendix 3 gives a detailed summary of all production reactor tails fed 
to enrichment cascades through FY-74. Not included Is 1373 tons ERT fed to 
the PGDP cascade between June 1 and September 11, 1975 (415 tons in Fy-75 and 
958 tons in FY-76). It will be observed that over 94% of all production 
reactor tails were fed at Paducah with less than 0,5% being fed at GAT. 

Sjaie foreign reactor tails, chiefly French and English (BNFL), have been 
received and fed at ORGDP. An average of 20 cylinders per year has been 
received by them since 1969, with the range being 0 to ‘53 cylinders per 
calendar year. 

Appendix 4 compares total quantities of reactor tails and normal fed to 
the three enrichment plants through FY-74. Other feeds for the period were 
recycle material; POF, SHAFT, and ORGDP or PGDP product. 

Appendix 5 summarizes total feeds and productions at Paducah through 
FY-76 (24 years). It will be observed that recycle (PDF and SHAFT), normal 
(natural), and reactor tails feeds constituted approximately 69%, 17%, and 
13%, respectively. Production was about 82% tails, 16.5% product and 1.5% 
special side withdrawal. 

Appendix 6 summarizes the enrichment plant tails stockpile as of June 
30, 1975, while Appendix 7 gives net enrichment plant tails through June 30, 
1975. It is obvious that most tails produced through that time had been 
refed as PDF or SHAFT. Shipments and discards listed in Appendix 7 were from 
Paducah, chiefly as UF^ and U metal. 


CONTENT OF SUBSTANCES PECULIAR TO REACTOR TAILS 

MINOR ISOTOPES 

Appendix 8 compares calculated production in reactors with analyti- 
cal measurements, and good agreement is shown for material received prior to 
1967. Material processed after recycling started contained more jj 
expected; however, calculations are not possible without complete history. 
Measurements indicated that reactor tails received after 1967 contained an 
average of about 20% more than that received earlier (eg: 133 instead of 
110 ppm for HRT and 204 instead of 170 ppm for SRT), All enriched reactor 
tails have been recycled, so there is no way of calculating concentra- 
tion. Six measurements performed (3 on UFg fed to the cascade and 3 on 
UO3 sent to NLO) gave a 73*0 average of 473 ppm (0.0473 wt. %) with a range 
of 270 to 680 ppm. 


Unclassified 
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Unlike which is of reactor origin, **'*U tends to enrich and deplete 
in proportion to ^^^U as UFg moves through the cascade. Thus, 23‘*U doesn't 
vary greatly for any specific ^^Sg concentration; however, feed distribution 
can produce some variability which Is difficult to visually detect over 
the Paducah isotopic range. A high proportion of PDF or SHAFT feed tends to 
reduce the ^svg gradient relative to since ^svg has been preferentially 
depleted in such material. A high proportion of reactor tails feed tends to 
enhance the ^svg gradient relative to sinr» 23Sg -jp such material has 
been depleted while ^^^g remained relatively unchanged. 

TECHNETIUM-99 

In November 1973, I gave Alice Story a *STc estimate of 7 ppm ±30X (U 
basis) for all depleted reactor tails received’ at Paducah. Hundreds of 
measurements had been performed from 19S9 up to that time and essentially all 
of them clustered in a range of 4 to 10 ppm on a U basis.. That is still the 
best 59tc concentration estimate for all HRT and SRT uranium received through 
Fy-74. Only five measurements were performed on ERT, two on material fed to 
the cascade and three on materia! shipped to NLO, and the average concentra- 
tion was 16 ppm on a U basis which is the best estimate for that material. 
Appendix 9 summarizes HRT, SRT, and ERT uranium fed to the Paducah cascade 
and estimates the ’’Tc received in it. Based on Tc balance data accumulated 
prior to December 1973, Alice Story estimated that about 95% of tc entering 
the feed plant with UO 3 is withdrawn in the UFg product, and about 90% of 
that in feed plant product ‘cylinders is vaporized to the cascade giving a net 
cascade feed percentage of about 85. As seen in' Appendix 9 an estimated 539 
kg of Tc was fed to the cascade after correcting the net cascade feed percen- 
tage for approximately 27 kg of Tc trapped in C-410 HgF^ traps. 

NEPTUNIUM-237 

Neptunium concentration of reactor tails uranium Is summarized in 
Appendix 10. Measurements were not made on material received prior to FY-57 
and most measurements performed after that were on monthly composite samples 
of UO 3 received. Complete analyses were not performed on any stream, and 
measurements on some were more fragmentary than others. Even so, Appendix 10 
gives the best estimate for the quantity of 237f(p received in reactor tails 
fed at Paducah. Between 10% and 40% of 237Np received entered the cascade 
with UFg according to estimates made by M. R. Golliher and associates. Using 
an estimate of 25%, approximately 4.6 kg of t37Np was fed to the Paducah 
cascade. . 
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PLUTOHIUH-239 (INCLUDES PLUTONlUM-240 CALCULATED AS. PLUTONIUH-239) 

Plutonium concentrations of reactor tails uranium is summarized in 
Appendix 11. Measurements were made starting in FT-54; however, analyses 
were biased high for material received prior to 1967. Up to that time, pulse 
height analyses were not performed to correct measurements for alpha emitting 
impurities (chiefly Np); so, the 4 ppb average constitutes an upper limit for 
239pu. Host Pu received was deposited in Feed Plant ash receivers, and very 
little accompanied UFg into the cascade. Cascade dusts near reactor tails 
feed points were analyzed for Np and Pu in 1966. Since Np is known to be 
more mobile in the cascade than Pu, the relative ratio of Np and Pu alpha 
activity should have given a conservative upper limit for Pu fed. Those 
measurements showed ^^Spu activity to average <0.2% of the tsvfjp activity.. 
Extrapolating on the assumption that 4.1 kg. Np had been fed to the cascade 
up to that time, less than 0.1 gram of Pu would be indicated. Plutonium fed 
after 1967 was <20% of that fed previously, so 0.1 gram is the best estimate 
of 23Spu fed to the cascade. 

FISSION PRODUCT BETA AND GAMMA 

A nuclear, power reactor fueled with produces fission products at 

more than 80 different mass numbers which further decay to produce a total of 
more than 260 radioactive species. Most of the radioactive nuclides have 
short half lives, and decay to negligible concentrations in a matter of a few 
months. A few have long half lives and/or low yield resulting in negligible 
radioactivity. Considering half life, fission yield, and radioactive 
emission, seven species would be expected to produce a predominance' of 
fission product gamma radioactivity after a period of 4 to 6 months aging;, 
those being ^SZp.Np^ itSRu, to^Ru, i^ssb, 137(;5_ i'*iCe, and i‘*‘'Ce. In the 
mid-seventies, I devised a procedure for measuring those seven species as a 
substitute for the antiquated gaimia specification measurement which was based 
on using a high pressure gamma chamber to compare fission product gamma to 
that of aged natural U. The new procedure which permits modern pulse height 
analyzer instrumentation to measure fission product gamma has been proposed 
to DOE. In the processing of spent reactor fuel, transuranic elements and 
fission products are preferentially separated from uranium, further reducing 
fission product radioactivity; however, decontamination factors differ for 
the various species. 

At least four of the seven expected gamma emitting fission products were 
identified by ORNL in Paducah Feed Plant ash during the 1957-1958 period; 
those being iosru, and i'*'*Ce. They identified the same four 
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species in 1963 Feed Plant asti and failed to detect i^SSb. In the mid six.- 
ties, the Paducah Lab identified fission product gamma energies in reactor 
return UO 3 which could account for part or all of the following nuclides; 
103 ru, iosru, 137(;s, I'tiCe, and i'‘'*Ce. Thus, It Is possible that six of the 
seven gaimna emitters have been Indicated In reactor return UO 3 or Paducah 
Feed Plant ash.. ^^^Sb has not been Indicated, and I am not aware of a posi- 
tive identification for and i‘*iCe. Host reactor returns were processed 
at Paducah before sophisticated Instrunentation was available to Identify 
specific radioactive nuclides, so trace concortratlons of unidentified spe- 
cies were passible. I once saw a report draft that quoted the following 
fission product gamma distribution for typical reactor return material, but- I 
am not privileged to the source of the data. 

Radioactive Nuclide X of Total Fission Product Gamma 


IOSru 75 

95Zr-Nb 22 

137CS 1 

l‘*'*Ce 1 

All others 1 


Although there are about a half dozen pure or essentially pure beta 
emitting fission products with adequate half life and fission yield to sur- 
vive 4 to 6 months aging, most of them apparently have relatively large 
decontamination factors in the uranium recovery process. Technetium Is a 
notable exception since it was received In the greatest concentration of any 
fission product; however, it has been discussed separately. One other pure 
beta emitter, ’“Sr, was possibly received in trace concentrations. A few 
ORNL measurements in 1957 Indicated positive concentrations of Sr in Paducah 
Feed Plant ash while similar measurements In 1958 indicated Sr concentrations 
to be below the detectability level. In 1963, ORNL detected Sr in Paducah 
Feed Plant ash but not in reactor return UO 3 . If other pure beta emitters 
were received, they were not identified. 

In summary, we received large quantities of 99Tc in reactor return 
uranium material. Four gamma emitting fission products were positively Iden- 
tified in Paducah Feed Plant ash; those being, s^Zr-Nb, iR^Ru, n^Cs, and 
^‘‘‘•Ce. There are Indications that 90Sr, iP’Ru, and i‘‘iCe were received. 
Except for Tc, only trace quantities of fission products were received In 
reactor return UO 3 . Total fission product gamma was consistently less than 
10 % the gamma activity of aged natural uranium. 
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FOREIGN REACTOR. TAILS RECEIVED AT 0R6DP 

As mentioned earlier, an average of 20 cylinders per year of foreign 
reactor returns has been received at QRGOP since 1959. At least a few of 
the cylinders, designated as "Russian" by the intermediate supplier, had 
apparently never been in a reactor. Most of the foreign reactor returns 
came from England {8NFL) or France, with France providing the predominance 
of the material. France supplied all the cylinders received in the past 
two years (51 cylinders total for CY-81 and C'^ ?2). 

Cylinders were 2-1/2 ton capacity, so ORGOP has been receiving an 
average of about 34 tons reactor return uranium per year. Total for 14 years 
is about 470 tons. 

Appendix 12 summarizes isotopic and radiochemical measurements on French 
reactor returns for CV-82. None of the foreign reactor returns has exceeded 
radiochemical specifications since 1973, and isotopic specifications have 
never been exceeded. -Other specifications have been exceeded on only four 
cylinders of foreign reactor returns since 1973, and all those were French 
cylinders received in 1982 which failed to meet the Mo specification. 
Federal Register Specifications have not been exceeded by any foreign reactor 
returns except those from France. During the period CY-69 through CV-73, ten 
French reactor return cylinders failed to meet specifications; six for tran- 
suranic alpha, one for fission product beta and gamma, and three for 
elemental Ho. 

The transuranic alpha measurement is derived from neptunium and pluto- 
nium analyses. Over the past two years, the Pu has ranged from <0.01 to 
about 0.04 ppb on a uranium basis while the Np has ranged from <3 to 10 ppb. 


DISTRIBUTION OF MINOR ISOTOPES AND RADIOCHEMICAL IMPURITIES IN POOP CASCADE 
MINOR ISOTOPES 

Measurements have been made for minor isotopes in PGDP tails and product 
at random intervals since 1955, and data is suiranarized in Appendix 13. 
Unfortunately, no measurements were made for the period June 1973 through 
July 1976. Gaps between successive measurements are relatively brief for the 
remainder of the time period October 1955 through December 1982. 

For the measurements made, in nominal 0.2 wt. { tails attained a 
maximum of 0.0045 wt. % -in Decembef W69._^ For nominal 0.3 wt, % tails, the 
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jiaximun! measured was 0.0092 wt. S In December 1972. The highest ^ssy 
measured in POOP product was 0.0701 wt. % on a cylinder withdrawn Hay 21, 
1973 which had a enrichment of 1.6 wt. i. 

As expected, the 73>nj assay range for specific enrichments was 
relatively small. For example, -jn nominal 0.2 wt. t tails ranged from 
0.0006 to 0.0010 Wt. %. For nominal 0.3 wt. % tails, ranged from 0.0012 
to 0.0018 wt. %. The highest ^ahy measured In product was 0.0172 vrt. I 
obtained 1r, June 1978 when product enrichment was at a nominal 1.95 wt. i 
level. . • 

Maximum tasy . enrichments in PGDP product have been estimated by com- 
paring available measurements to cascade feeds (Appendices 2 and 13). 
Reactor tails constituted a far greater fraction (~65<) of feed to the PGOP 
cascade 1n FY-73 than for any other year, and a portion of that feed for the 
last quarter was ERT which had a much higher t^sy enrichment than depleted 
reactor tails. Four minor Isotope measurements were made on FY-73 PGDP pro- 
duct, and all were higher than any measurement performed in another year, A 
tSFy enrichment of 0.0292 wt. % on 1.7 wt. t product was obtained at the end 
of December 1972 when reactor tails constituted about 85X of the cascade feed 
but before ERT feed was introduced. The highest enrichments measured were 
for May 1973 when ERT constituted about 52S of the feed and combined reactor 
tails accounted for about 93S. Average R36y enrichment of three cylinders 
withdrawn that month was 0.0625 wtS (0.0701, 0.0608, and 0.0565). 

Estimates have been scrutinized to determine the maximum R^sy enrich- 
ment contributed to reactor grade UFg (3 wt. X R35U) by the RR^U In PGDP 
product. Enrichments in the order of 0.1 wt. X RR®U would be expected If 
cylinders produced in the last quarter of FY-73 were fed undiluted to an 
upper cascade. Product from all other periods would be expected to produce 
reactor grade UFg with RR®U enrichments less than 0.05 wt. X; however, higher 
concentrations cannot be completely ruled out for the period June 1 through 
September 11, 1975 when ERT constituted a relatively small percentage of PGDP 
feed. 

TECHNETIUM-99 

Measurements for Tc in cascade tails were not made on material withdrawn 
prior to June 1973 when I a^sked that two tails cylinders be field sampled 
specifically for measuring radiochemical Impurities. Reactor tails consti- 
tuted approximately 65X of the total feed to the cascade In FY-73 and about 
27% for the preceding year. For the month In which the two tails cylinders 
were withdrawn, over 96i of the feed to the cascade was reactor tails. 
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Measurements for Tc indicated the concentration to be <1 ppb for both cylin- 
ders. A cascade product cylinder sampled the same month contained 20 ppm Tc, 
the highest concentration ever measured on that stream. At least 35 addi- 
tional tails cylinders were analyzed for Tc for the period FV-75 through 
FY-82, and all measurements were below the detectability level (1, 5, and 10 
ppb detectability levels were used during the period). Thus, there is no 
reason to assume that any Tc went with the PGDP tails stream, 

A MgF, trap was installed in C-310 to Tc concentration in cascade 

product, and started operating January 28, 1963. ORGDP made Tc measurements 
on PGDP product for the five months preceding the installation, and the con- 
centration average was 3.2 ppm. They continued measurements for four months 
following installation during which time the average dropped to 0.15 ppm. 
The trap was dumped. >bout four months after installation, and 5.0 kgs Tc was 
contained in the MgFj* second trap bed was dumped 5.5 months following 

the first and contained 6.4 kg Tc. At some later date, dumping the HgF 2 trap 
beds became lax, saturation resulted, and Tc again Increased in cascade 
product. Unfortunately, there were no Tc measurements on cascade product 
from 1963 till FY-72; however no reactor tails were fed for the period FY-.65 
through FY-68 nor for FY-71. 

Routine Tc measurements on cascade product were not started until FY-72. 
Measurements since that time are summarized in Appendix 14. It will be 
observed that the Tc concentration peaked at an average of about 6 ppm in 
FY-74 and declined from that point on. In FY-82 for the first time the Te ' 
Concentration in PGDP product averaged below the detectability level of O.Ol 
ppm. 

No attempt is made here to establish a material balance for Tc entering - 
the cascade. It is known that substantial quantities were shipped out in 
PGDP product, trapped in MgF^, and removed with cascade equipment during the 
two improvement programs. Also, some Tc was vented out the C-310 stack. 

NEPTUNIUM-237 

Measurements for ffp in cascade tails were not performed until two June 
1973 cylinders described in the previous section were subsampled for radio- 
chemical analyses. Measurements indicated Np concentration to be <1 ppb on 
both those cylinders. At least 38 additional tails cylinders were analyzed 
for Np during the period FY-75 through FY-82, and all measurements were below 
the detectability level (1 and 5 ppb detectability levels were used). Thus, 
there is no reason to assune that any Np went with the PGDP tails stream. 
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Three PGDP product cylinders withdrawn in May 1973 were the first to be 
analyzed for Np, and 59 additional product cylinders were analyzed over the 
period FY-76 through FY-82. A few cylinders in the FY-76A-77 period exceeded 
the 5 ppb detectability level, and one of the 10 cylinders in FY-80 exceeded 
the 1 ppb detectability level being used that year. The highest concentra- 
tion measured was 27 ppb in a cylinder from the FY-76A-77 period. 

There were earlier indications that traces of Np were entering the pro- 
duct stream. Three MgF 2 trap beds dumped in the 1964 to' 1966 period con- 
tained an average of 1.9 ppm Np after being leached, while the leach solution 
contained 0.38 ppm. By way of comparison, average Tc concentrations for the 
three trap beds were 9000 ppm in the leach solution and 2266 ppm in tlie 
leached HgF 2 pellets. 

In summary, it is known that a small quantity of Np was trapped in C-310 
MgF 2 beds during the mid sixties. Some product cylinders withdrawn in the 
FY-76A-77 period contained Np at a level above the 5 ppb detectability level, 
with the highest concentration measured in any cylinder being 27 ppb. Thus, 
it is concluded that some product UFg produced at the PGDP contained traces 
of Np. 

Most Np which entered the cascade was probably removed with cascade 
equipment during the two improvement programs. Small quantities were shipped 
out with PGOP product and collected on MgF 2 trap beds. Also, it is likely 
that traces were vented out the C-310 stack to the environment. 

PLUTONIUH-239 (INCLUDES PLUTONIUM-240 CALCULATED AS PLUTONIUM-239) 

Measurements for Pu in cascade tails were not performed till 1964 when 
the Italians claimed U metal fabricated from PGDP tails contained 1.5 ppm Pu. 
Analyses were made at that time to assure the material shipped to them con- 
tained <0.01 ppm Pu, and the Italians eventually agreed that they were in 
error. Low detectability limit measurements were not performed on PGDP tails 
withdrawn prior to June 1973 when two cylinders referred to in the previous 
sections were analyzed for radiochemical impurities. Both cylinders con- 
tained <0.01 ppb Pu. Precise measurements have routinely been made on PGDP 
tails since 1975, and the detectability limit of 0.01 ppb has not been 
exceeded. Thus, it is concluded that no Pu has been withdrawn in PGDP tails. 

Three PGOP product cylinders withdrawn in May 1973 were the. first to be 
analyzed for Pu, and cylinders were analyzed each year from FY-76 through 
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FY-82. Of 60 measurements made, only two cylinders gave positive concentra- 
tions, those being 0.02 and 0.06 ppb. Thus, It Is possible, but by no means 
conclusive, that traces of Pu fed to the cascade were withdrawn in product. 
At the levels observed, contamination in one of Uie laboratory preparation 
steps Is always a possibility. The 0.06 ppb measur«ient was obtained In the 
FT-76A-77 period when the detectability level was 0.05 ppb while the 0.02 ppb 
measurement was obtained in FY-80 when the detectability level was O.OX ppb. 

I have estimated that only about 0.1 gram Pu entered the POOP cascade. 
Most of that was undoubtedly removed with cascade equipment during the two 
Improvement programs. It Is possible, but not probable, that traces of Pu 
entered the POOP product stream. 

FISSION PRODUCT BETA AND GAMMA 

Only two fission products have been Identified In the PGDP cascade. 
Discussed earlier was ^^Tc which moved slowly from feed points up the cascade 
to C-310. Trace concentrations of H^Cs have been Identified In cascade 
dusts. It Is possible that traces of the shorter half life fission products 
(S52r-Nb, Ru, and Ce) could have been detected In cascade dusts if sophisti- 
cated Instrumentation had been available during the period when most reactor 
tails were being fed to the cascade. 


CONCLUSIONS 

The overall average *3Su concentration of 101,268 tons reactor tails U 
fed to the Paducah cascade from startup through FY-76 was about 126 pixn 
(0.0126 wt. J). Measurements for tssy nominal 0.2 wt t PGDP tails have 
ranged from essentially zero when no reactor tails was being fed to a maximum 
of 0.0045 wt. t. Measurements on product have ranged from essentially zero 
to 0.0701 wt. % which was at a 1.6 wt. t t’Su enrichment. Reactor tails 
feeding history and ^^sy measurements for 24 years indicate that the predomi- 
nance of PGDP product could have been enriched, undiluted, to reactor grade 
UFg (3 wt. % without attaining 0.05 wt. S ^^Sg, a notable exceptlw 
Is PGDP product produced In the last quarter (April through June) or.FY-73, 
which contributed about 0.1 wt. % ***0 to reactor grade UFg,. A possible 
exception is product from the period June 1 through September 11, 1975; 
however, ft is estimated that concentration contributed by It was well 
below the 0.1 wt. % level. 
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It is estimated that 534 kg, 4.6 kg, and 0.1 gram, respectively, of Tc, 
Np, and Pu have been fed into the PGDP cascade. There is no indication that 
any of these substances ever entered the PGDP tails stream. Substantial 
quantities of Tc entered the product stream as did trace quantities of Np. 
The predominance of Pu apparently didn't migrate extensively from feed 
points. 
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APPENDIX 1 
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SUMMARY OF FEEDS AND WITHffittilAU - PADUDUi CASCADE 
FY-53 THROUGH FY-TG 



Feeds' 

Withdrawals \ 

Source 

Quantity Assay 

Tons U Wt. X i3Su 

Quantity Assay r 

Type Tons U Wt. % 235u 



FY«S3 


PDF ‘ 

6029 

0.40 to 0.65 

Tails 

7509 

0.39 to 0.82 

ORSDP SHAFT 

1462 

0.43 to 0.72 

Prod. 

1440 

0.87 to 1.04 

HRT 

1565 

- 0.66 

Wise. 

3 


Mi sc. 

-ss 

0.71 





ro? 

FY-S4 


imz 


PDF 

16588 

0.38 to 0.68 

Tails 

20679 

0.29 to 0.51- 

ORGDP SHAFT 

3869 

0.43 to 1.02 

Product 

3941 

0.98 to 1.53 

HRT 

4104 

0.67 

Mi sc. 

9 


Mi sc. 

218 

0.69 to 1.44 





24/y5 

FY--55 


2462§' 


PDF 

■ 40070 

0.25 to 0.80 

Tails 

44101 

0.20 to 0.32 

ORGDP SHAFT 

3964 

0.37 to 0.80 

Product 

4104 

0.88 to 1.31 

GAT SHAFT 

1619 

0.37 to 0,80 

Special 

1459 

0.69S to 0.715 

HRT 

4066 

0.66 

Misc. 

19 


Wise. 

116 

0.40 to 0.73 





Alts? 

FY-56 


49683 


PDF 

50039 

0.17 to 0.33 

Tails 

56942 

0.16 to 0.20 

ORGDP SHAFT 

. 4819 

0.20 to 0,67 

Product 

8096 

0.70 to 1.00 

GAT SHAFT 

2954 

■ 0.18 to 0.24 

Special 

427 

0.71 

HRT 

7383 

0.67 

Misc. 

23 


UK SHAFT 

95 

0.39 to 0.42 




FPN 

140 

0.708 




Mi sc. 

54 

0.29 to 1.05 








55488 
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APPENDIX 1 
(Continued) 

SUMMARY OF FEEDS AND MITKORAMALS - PADUCAH CASCADE 
FY-53 THROUGH FY-76 


Feeds 

Quantity Assay 
Source Tons U Ht. I 23*0 


Withdrawals 

Quantity Siiay 
Type Tons U Ht. t 2**0 


FY-57 


PDF 

. 3632 

0.18 to 0.33 

ORGDP SHAFT 

4984 

0.29 to 0.40 

GAT SHAFT 

4871 

0.29 to 0.40 

HRT 

9674 

0.66 

UK SHAFT 

598 

0.39 to 0.43 

FPN 

3051 . 

0.709 to 0.712 

Mi sc. 

859 

27669 

0.29 to 1.02 


PDF 

3514 

ORGDP SHAFT 

5328 

GAT SHAFT 

5238 

HRT 

7653 

UK SHAFT 

409 

FPN 

8502 

Ml sc. 

38 

30682 


FY-58 

0.Z7 to 0.33 
0.38 to 0.42 
0.38 to 0.41 
0.65 

0.38 to 0.44 
0.693 to 0.712 
0.37 to 1.34 


FY-59 


PDF 

9205 

0.14 to 0.35 

ORGDP SHAFT 

5666 

0.39 to 0.42 

GAT SHAFT 

5490 

0.38 to 0.41 

HRT 

6193 

0.65 

FPN 

14364 

0.696 to 0738 

TEN 

230 

0.71 

Ml sc. 

38 

0.84 to 1,40 


mss 


Tails 

9585 

0.17 

Tails 

7889 

0:23 

Product 

9968 

0.85 to 1.11 

Special 

204 

0.95 

Mlsc. 

11 



"27557 


Tails 

22769 

0.28 to 0.42 

Product 

7425 

1.10 to 1.32 

Special 

534 

0.95 

Mlsc. 

8 



30736 


Tails 

33034 

0.30 to 0.34 

Product 

7014 

1.38 to 1.42 

Special 

1143 

0.95 

Mlsc. 

9 
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APPENDIX 1 
(Continued) 

SUMMARY OF FEEDS AND WITHDRAWALS - PADUCAH CASCADE 
FY-53 THRmiGH FY-76 


Feeds Wi thdrawal s 


Source 

Quantity 
Tons U 

Assay 

Wt. % iSSu 

Quantity 
Type Tons U 

Assay 

Wt. i 235U 


- 

FY-60 




PDF 

4761 

0.35 

Tails 

29745 

0.34 

ORGDP SHAFT 

6271 

0.40 to 0.50 

Product 

6452 

1.40 to 1.60 

GAT SHAFT 

5926 

0.40 to 0.41 

Special 

1223 

0.95 

HRT 

6292 

0.64 

Misc. 

20 


SRT 

25 

0.60 




FPN 

10211 

0.696 to 0.707 




TEN 

3928 ■ 

0.711 




Mi sc. 

41 

0.60 to 1.52 





37?5J 



37440 




FY-61 




PDF 

8622 

0.35 to 0.43 

Tails 

34507 

0.34 

ORGDP SHAFT 

6409 

0.39 to 0.43 

Product 

6428 

1.45 to 1.63 

GAT SHAFT 

6245 

0.39 to 0.42 

Speci al 

904 

0.95 

HRT 

6205 

0.64 

Special 

6 

1.2 

SRT 

12 

0.60 

Misc. 

8 


FPN 

9466 

0.697 to 0.710 




TEN 

4892 

0.711 




Misc. 

8 

0.59 to 1.60 





41859 



418S3 




FY-62 




PDF 

16808 

0.36 

Tails 

40449 

0.34 

ORGDP SHAFT 

6065 

0.39 to 0.51 

Product 

6257 

1.38 to 1.62 

GAT SHAFT 

6148 

0.39 to 0.42 

Special 

282 

0.95 

HRT 

6713 

0.63 

Speci al 

399 

1.2 

SRT 

265 

0.60 

Misc. 

7 


FPN 

6692 

0.711 




TEN 

4676 

0.711 




Hi sc. 

3 

0.77 to 1.62 





Trm 



37394 
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APPENDIX 1 
(Continued) 

SUMMARY OF FEEDS AND WITHDRAWALS - PADUCAH CASCADE 
FY-53 THROUGH FY-76 


■ Feeds Withdrawals 


Source ■ 

Quantity 
Tons U 

Assay 

Wt. * 23SU 

Type 

Quantity 
Tons U 

Assay 

Wt. X 23SU 



FY-63 




PDF 

55578 

0.34 

Tails 

71738 

0.30 to 0.31 

ORGDP SHAFT 

5509 

0.38 to 0.42 

Product 

6361 

1.19 to 1.41 

GAT SHAFT 

4503 

0.36 to 0.40 

Special 

1172 

0.95 

HRT 

7293 

0.64 

Special 

7 

1.20 

SRT. 

452 

0.60 

Special 

419 

1.24 

FPN 

2311 

0.709 

Misc. 

6 


TEN 

4058 . 

0.711 




Wise. 

1 

1.24 to 1.41 





757in 



79703 




FY-64 




PDF 

55779 

0.30 to 0.32 

Tails 

67679 

0.29 to 0.30 

ORGDP SHAFT 

4102 

0.37 to 0.40 

Product 

4834 

1.25 

GAT SHAFT 

3556 

0.30 to 0.33 

Special 

1991 

0.95 

HRT 

6025 

0.63 

Sped a1 

559 

1.25 

SRT 

978 

0.60 

Misc. 

1 


FPN 

711 

0.70 to 0.71 




TEH 

3848 

0.711 




Misc. 

1 

0.84 





750do 



7555? 




FY-65 




PDF 

24610 

0.32 

Tails 

20690 

0.20 

Misc. 

1 

0.86 

Product 

3851 

0.95 to 1.22 




Special 

69 

0.95 




Misc. 

3 

0.30 to 0.50 


24611 



24613 




FY-66 




PDF 

25334 

0.20 to 0.31 

Tails 

21572 

0.20 




Product 

3704 

0.95 




Special 

106 

0.95 


25334 



25382 
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APPENDIX 1 
(Continued) 

SUMMARY OF FEEDS AND WITHDRAWALS - PADUCAH CASCADE 
FY-53 THROUGH FY-76 


Feeds Withdrawals 

Quantity Assay Quantity Assay 

Source Tons U Wt. * Type Tons U Wt. X t35u 


FY-67 


PDF 

21244 

0.30 

Tails 

18312 

0.20 

Misc. 

, 7 

0.96 

Product 

2934 

0.96 


ir2'5r 

FY-68 


21246 


PDF 

26560 

• 0.27 to 0.30 

Tails 

23796 

0.20 

Misc. 

7 

0.96 

Product 

2762 

0.96 


26567 

FY-69 


26558 


PDF 

7106 

0.20 to 0.33 

Tails 

12234 

0.20 

ORGOP SHAFT 

2463 

0.26 to 0.52 

Product 

6022 

0.98 

GAT SHAFT 

2654 

0.24 to 0.51 

Misc. 

2 


HRT 

4781 

0.64 




FPN 

538 

0.708 to 0.712 




TEN 

700 

0.711 




Misc. 

13 

0.21 





18255 

FY-70 


18258 


PDF 

50 

0.20 

Tails 

7678 

0.20 

ORGDP SHAFT 

4463 

0.39 to 0.52 

Product 

5438 

0.90 to 0.97 

GAT SHAFT 

3618 

0.38 to 0.50 




HRT 

4518 

0.64 




SRT 

11 

0.59 




TEN 

412 

0.711 





13072 



1311S 



Unclassified 
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SUMMARY OF 

- luuiiriuamifttr 
26 

APPENDIX 1 
(Continued) 

FEEDS AND WITHDRAWALS 

FY-53 THROUGH FY- 

- PADUCAH CASCADE 

-76 

Source 


Feeds 


Withdrawals 

Quanti ty 
Tons U 

Assay 

Wt. * issu 

Type 

Quantity 
Tons U 

Assay 

Wt. S R3SU 



FY-71 




PDF 

56 

0.20 

Tails 

7789 

0.20 

ORGOP SHAFT 

4958 

0.19 to 0.53 

Product 

6144 

0.89 to 1.05 

GAT SHAFT 

4526 

0.46 to 0.52 

Hi sc. 

2 


TEN 

4354 

0.711 




Ml sc. 

1 

0.705 





TISST 



13935 




FY-72 




ORGDP SHAFT 

6062 

0.46 to 0.60 

Tails 

6 

0.20 . 

GAT SHAFT 

3010 

0.34 to 0.51 

Tails 

13316 

0.30 

HRT 

5283 

0.64 to 0.65 

Product 

5917 

0.90 to 1.40 

TEN 

4918 

0.711 

Hi sc. 

4 



19273 



151244 




FY-73 




ORGDP SHAFT 

844 

0.59 to 0.62 

Tails 

11256 

0.30 

HRT 

7744 

0.63 

Product 

4042 

1.15 to 1.70 

SRT 

1379 

0.59 

Mi sc. 

1 


ERT. 

781 

0.729 




FPN 

43 

0.711 




TEN 

4494 

0.709 to 0.711 




Mi sc. 

21 

0.69 





1S306 



■IW 




FY-74 




ORGOP SHAFT 

1373 

0.37 to 0.55 

Tails 

10398 

0.30 

SRT 

500 . 

0.58 

Product 

3782 

1.33 to 1.90 

FPN 

116 

0.70 

Mi sc. 

1 


TEN 

12204 

0.709 to 0.711 





l4l93 



TOST 



Unclassified 
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APPENDIX 1 
(Continued) 

SUMMARY OF FEEDS AND WITHDRAWALS - PADUCAH CASCADE 
FV-53 THROUGH FY-76 




Feeds 


Withdrawals 


Quantity 

Assay 

Quantity 

Assay 

Source 

Tons U 

Wt. % 23 Su 

Tjpe 

Tons U 

Wt. X 235U 



FY-75 




ORGDP SHAFT 

. 703 

0.529 

Tails 

10944 

0.30 

ERT 

415 

0.751 

Product 

4030 

1.40 to 1,92 

FPN 

6477 

0.709 to 0.712 

Ml sc. 

3 


TEN 

7428 

0.711. 





TToaJ 

FY-76 


14977 


PDF 

8873 

Q.30 

Tails 

17177 

0.25 

ORGDP SHAFT 

757 

0.32 to 0.53 

Product 

3772 

1.5 to 1.9 

ERT 

958 

0.77 to 0,82 

Mi sc. 

4 


FPN 

2371 

0,70.9 to 0.710 




TEN 

8078 

0.711 




Product 

. , 4 

1.4 





rmz 



jms 



PDF = Partially depleted feed which involves refeeding Paducah tails. 

SHAFT = Slightly high assay feedable tails which may have originated at 
ORGOP, GAT, or the United Kingdom as designated. 

HRT = Hanford reactor tails. 

SRT = Savannah River reactor tails. 

ERT = Enriched reactor tails (from Hanford but ^l^U assay >0.711 wt. S) 

FPN = Feed plant normal (Natural UFj produced In our Feed Plant). 

TEN - Toll enrichment normal. 


Unclassified 
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APPENDIX 2 


REACTOR TAILS AS PERCENT OF 
TOTAL PADUCAH CASCADE FEED 


FY 

Type 

i Reactor Tails 

53 

HRT 

17 

54 

HRT 

17 

55 

HRT- 

8 

56 

HRT 

11 

57 

HRT 

35 

58 

HRT 

25 

59 

HRT 

15 

60 

HRT and SRT 

17 

61 

HRT and SRT 

15 

62 

HRT and SRT 

. IS 

63 

HRT and SRT 

10 

64 

HRT and SRT 

9 

65 


0 

66 


0 

67 


0 

68 


0 

69 

HRT 

26 

70 

HRT and SRT 

35 

71 


0 

72 

HRT 

27 

73 

HRT, SRT, i ERT 

65 

74 

SRT 

4 

75 

ERT 

3 

76 

ERT 

5 


Unclassified 
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APreNOIX 3 


DOMESTIC REACTOR TAILS FED TO ENRICHMENT CASCADES THROUGH FY-74 


FY 


HRT 


SRT 

• ERT 

Quantity 
Tons U 

Assay 

Wt. % *«U 

Quantity 
Tons U 

Assay 

Wt. S 23SU 

Quantity 
Ton's U 




pa)p 



53 

1565 

0.66 




54 

4104 

0.67 




55 

4066 

0.66 




56 

7383 

0.67 




57 

9674 

0.66 




58 

7653 

0.65 




59 

6193 

0.65 




60 

6292 

. 0.64 

25 

0.60 


61 

6205 

0.64 

12 

0.60 


62 

6713 

0.63 

265 

0.60 


63 

7293 

0.64 

452 

0.60 


64 

6025 

0.63 

978 

0.60 


69 

4781 

0.64 




70 

4518 

0.64 

a 

0.59 


72 

5283 

0.64 




73 

7744 

0.63 

1379 

0.59 

781* 

74 



500 

0.58 


Subtotal 

95492 

D.~64 

352? 

TJisy 

Tsr 




0R6DP 



58 

1596 

0.69 




59 

487 

0.65 




60 

1256 

0.63 

88 

0.60 


61 

242 

0.62 

932 

0.59 


62 



318 

0.60 


70 

392 

0.64 




74 

316 

0.64 




Subtotal 


0.64 

TJ35 

3753 





GAT 



Subtotal 

574 

0.64 

0 



Total 

100355 

0.64 

4960 

0.59 

781 


•Average ^’*0 assay • 0.73 wt. %. 

Unclassified 
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Abstract 


A Joint Task Force on Uranium Recycle Materials Processing was assembled by 
the Department of Energy (DOE) to study past and current practices relating to 
the processing of uranium recycle materials at OOE's Feed Materials Production 
Center (FHPC), Oak Ridge Y-12 Plant, and the DOE operations at the RMI Company. 
The DOE facilities providing the uranium recycle material and selected end 
users of the recycle material were reviewed in a cursory manner. 

The Task Force determined that uranium recycle material produced by the DOE 
reprocessing sites will always contain trace levels of transuranics (e.g., 
plutonium and neptunium} and fission product (e.g., strontium and cesium) 
elements. However, the DOE processing sites such as the FMPC, Y-12 and RMI 
Company can safely handle and further process the recycle material if a clear 
understanding of the contaminant levels exists and available technology is 
utilized to assure environmental, safety, and health protection of both the 
plant worker and the general public. It was recognized that past practices 
regarding the processing of recycle materials could have been better (e.g., 
better understanding of contaminant levels in the feed material), however, 
from the data reviewed, the Task Force did not disclose any instance in which 
the environment, safety or health of plant workers or the public were 
jeopardized or compromised, ft should be made clear that a lack of data 
hampered the Task Force throughout its efforts. 

Irrespective of past practices, the Task Force judged that more attention 
should be given to the processing of uranium recycle material. The primary 
reconmendation from this study is to develop formal specifications on maximum 
permissible levels of contaminants in feed tiaterials. This work is already, 
underway with an expected completion date of September 1985. Deficiencies in 
personnel /contanffnat ton" control ana environmental monitoring were confirmed by 
the Task Force; however, efforts were already underway to effect previously 
requested improvements. Additionally, recommendations were offered by the 
Task Force for a closer examination of selected recycle material workers at 
the Paducah and Portsmouth Gaseous Diffusion Plants due to unique processing 
operations at those DOE sites. This work is also underway. 
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INTOODUCnON S 

A recent incident at the Paducah Gaseous Diffusion Plant (PGDPua spill from a drum 
of waste in the 746-Q building*^^) has led to increased concern about traosuraoics (TRU) 
in PGDP, notably oeptunium*237. Contributing to this concern is p recent rule change 
signiOcantly lowering allowable ^’Np activity levels in the environment*^- ■*This report is 
intended to provide a background summary of neptunium experience at PGDP, including 
historical information, operational aspects, and health physics aspects. Environmental issues 
are under review by a separate team, and will not be dealt with in this report 

^^Np has been of concern in the gaseous diffusion complex since the late 1950s. It is 
part of a larger issue relating to radionuclides in reprocessed uranium, also known as *reaaor 
returns," "reactor tails" (RT), or “recycled uranium* (RU). which has received a good deal 
of attention through the years. Other radionuclides that have been of concern include other 
iransuranics (^^u), fission products (’’Tc; *®*Ru; *^b), other isotopes of uranium 

and daughter products of all the above radionuclides. Of the'^huclicli^lh the 

above group, ^c has historicdlv bcea^figreadesyconcerni n.the;f ^yeQ««^v<«*fi* sion^mple x. 
This is because the quantities fed to the cascades were large* relative to other radioactive 
impurities and because it forms slightly volatile chemical spedes at cascade conditions that 
permit it to migrate through much of the difrusioo cascade. 

UF« feed from RU was generated on*site from UO^ in a feed plant, and was fed during 
intermittent campaigns at Paducah from the early 1950s until the mid 1970s. This feed 
contained trace quantities of the above impurities; the presence of was first recognized 
in this material a few years after feeding had commenced.^^* Np was first detected in the 
isotopic cascade in 1959.^^*^ It previously had been thought that the trace transuranics would 
be separated from the UF< in the feed manufacture process. ^Np and ’^c were, for a time, 
recovered from feed plant waste streams for use in other Atomic Energy Commission (AEC) 
programs. 

Reactor return uranium has not been fed since the late 1970$, although 335 MTU of 
unfed UF^ from the Paducah feed plant remain on*site, and a considerable number of 
cylinders of commercial RU (containing about 900 MTU) have been received from 
Comurhex. There is continuing encouragement on the part of Apartment of Energy (DOE) 
to consider feeding reactor returns.^* The activity levels of transuranics in currently 
received RU are very much below standards so these materials do not appear to constitute 
a significant new source of Np or Pu; receipt should be re-evaluated in light of recent 
changes to radiological standards. Considering the many complex uncertainties, PGDP has 
recommended against the processing of RU unless the benefits far outweigh the costs.*^* 

The majority of the Np that entered the site has entered the waste streams, most of 
which appears to be either buried in low level waste (LLW) sites or stored in drums. 

A number of comprehensive reviews of at least major aspects of the subject of reactor 
return transuranics have been done in the pasL Recent studies include that of reference 
R84-1, which discusses the historical impact of reactor return feed on PGDP. Reference 
R86*l is aimed primarily at discussing historical discharges, but also gives an overview of the 


I 
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operations afTected by Iransuranics and *^0 presence in the plant. Several other studies of 
PGDP neptunium material balance were conducted (see references R66-2; R71-1; R74-i; 
R76.il). These studies, and their uncertainties, will be discussed in the material balance 
section of this report. 

Once it was recognized that neptunium was entering the Paducah cascade, studies were 
proposed"*'' and initiated"**'''"*’’ to study its biologicai ^ects. This apparently \w.the fust 
significant biological study of the health effects of neptunium, which previousiy4lid been 
treated as being *simitar to plutonium* based on chemkal simibrity and brief studies in the 
1940s. Standards are the province of health physics and will be discussed in a later section. 
In general, spedfications on TRU were esublished to assure that if uranium guidelines were 
satisfied, that TRU guidelines would automatically also be satisfied. The UF( feed 
specification on transuranics is expressed in terms of *transuranie s dis/min per gm U.* 
Prior to 1966, this limit was 150 « dpm/gmU, which translates to 0.1 ppm Np or less 
(assuming no other transuranics ace present). In 1966, the standard was relaxed to 1500 a 
dpm/gm U (i.e. 1 ppm Np or less).**''* 

In the various sections of this report, the quantity of Np is sometimes eqiressed in 
grams or kilograms, sometimes as disintegratioos per minute (dpm), and sometimes in curies 
(Ci). To simplify conversion between these units, their relationship is shown in Table 1. For 
comparison, the properties of selected other isotopes present in the cascade ace also shown. 
All of the isotopes shown in Table 1 are alpha emitteis with the exception of *’Tc, which is 
a beta emitter. 


Table 1. Radiological properties of isotopes of interest 


Isotope 

HalMife 

Specific Aciivitv 

dpm/g 


»’Np 

114x10* 

U7xl0’ 

705 

«Pu 

141x10* 

138x10" 

61100 

=»u 

7.04x10* 

430x10* 

116 

“U 

4Jlxl0’ 

7.40x10’ 

0333 


113x10* 

3.77x10"’ 

17,000 
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OPERATIONS DEVOLVING TRANSORANICS 


UF, Feed Plant 

Reactor returns came primarily from the AEC faciiities at Hanford an^^s^nah River. 
This material came in the form of UO3, and was converted to UF( in a inulti^tep process in 
the feed plant in the C-410 building. The Gist steps of the process converted the UOj into 
UF 4 . As this was a solid to solid process, traosnnnics in the original feed material would 
remain in the UF 4 . The Goal step in this process was a high temperature Guorination with 
Fj to produce XJPf, which was cold-trapped and transferred to feed cylinders few later 
introduction into the plant. Some of the UFj did not complete^ react. Solids left Grom this 
high temperature Guorination were termed "ash," and consisted of intermediate Guorides of 
uranium (e.g., UF 4 , UjF,, UFj) as well as non-volabTe Guorides of impurities in the feed. 
Neptunium and plutonium form volatile Guorides in high concentrations of Guorine, but less 
readily than does uranium. A fraction of the Np originally present remained with the ash, and 
the remainder transferred to the UF^ feed as NpF^. The steel UF^ feed cylinders would have 
a tendency to react wnth NpF^. After feeding, the cylinder heels (Le. residual uranium) was 
washed and recycled .through the C-400 urauium facility. Most of the Np originally present 
remained in this stream. Given the pcxir effectiveDess of uranium recoveiy methcxls for 
recovery of neptunium, some Np no doubt remained in the cylinders. 

Only a fraction of the neptunium originally received in the UO,. estimated to be 
between 10% and 40%, actually entered the cascade equipment as NpF^. The feed plant also 
produced UF^ from natural feed (i.e. 'mined* as opposed to recycled uranium). The feed 
plant began operations in 1953 and closed in 19T7, and did not operate during the 1965-1967 
period.""'''''** ' Wastes from the feed plant process contained mcast of the Np and Pu that 
entered the plant Until 1970, these waste streams were processed by aqueous chemistry 
methods to recover uranium. Wastes generated after 1970 at the feed plant have not been 
reprocessed, but have been stored."**"' 


Neptunium Recovery Fioocss 

The neptunium found in the RU was originaiiy seen as a useful resource. Shortly after 
its discovery, a recovery facility was proposed,"*’'* the process researched at Oak Ridge 
National Laboratories (ORNL),***'* and a facility built at PGDP in the C-400 building.*^'' 
»« 3'3 q-[,g process used aqueous chemistry and ion exchange methods to recover Np from two 
waste streams from the feed facility (ash and cylinder washings). Production continued until 
about 1962; a total of about 3 kg of Np was recovered at PGDP in this campaign, and a 
further 1 kg was recovered at ORNL from raw material provided by PGDP. The Np 
recovered was shipped to Hanford; only a small quantity (9 gm) of Np remains on site at 
PGDP from this program. 
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Isotopic Cascade 

A fairly small fraction of the Np received at PGDP entered the isott^ic cascade, fliis 
has been estimated variously as 1 to S kg of Np. with analyses of materials removed from the 
cascade favoring lower values. It is generally assumed that, since the barrier canuins wdt in 
excess of 99% of the surface area to be found within the plant, the majoriQ' of any adsorbed 
material will be found on the barrier. In comparative studies (|UHiti^ng Np jsnd Pu on 
material removed during the Cascade Improvement Frogram/Cascade Uprittinj^'I’rogram 
(dP/CUP), this assumpUon appears to be bom oue typicaUy 90% or nmte of tl« Np is found 
associated with the barrier.*”'’-*”'" One area that doesn't seem to have been considered is 
the feed piping. The feed system is the fust cascade ctnfaces that UF« eateting the plant 
would contact, and constitutes a potential location for deposits of reduced neptunium or 
plutonium fluorides. 

Neptunium, as discussed in the chemistry section of this report, is relatively immobile. 
A survey of equipment removed from the cascade during the mote recent upgrade program 
showed Np concenuated in the vicinity of the historical feed points for RU, several years 
after it had been fed to those locations in quantities sufficient to account for the materia! 
found.*”'" On the other hand, a small proportioo of product cylindets in the late l$l70s 
showed ppb levels of Np. Thus, there may be a very slight tendsmey to mobility cm a time 
scale of decades. Most likely, the Np fed to the cascade is still in the equipment to which it 
was fed. Some of the converters, however, were physically relocated within the cascade, and 
a large number had their barrier and other cascade components removed during upgrade 
programs. 


Ni smelting 

As a result of maintenance and upgrade operations, a considerable fraction of the Np 
that entered the cascade has been removed. Two barrier and equipment upgrade programs 
took place since the 19S0s. Both removed a significant fraction of the diffusion barrier 
(which contains the vast majority of the surface area of the cascade). The Cist improvement 
program ran from 1954 to 1961. The difrusion barrier was changrf out, presumabfy taking 
a significant fraction of the Np present at that time. The barrier from the first upgrade 
program was shipped to Oak Ridge Gaseous Diffusion Plant (ORGDP), and, with similar 
material from ORGDP, was shipped to an International Nickel Company facility in the early 
I96(h.*”-’ 

The second program (CIP/CUP), started in 1973 and ended about 1981. Most of the 
barrier in the affected cascade areas was removed, taking assodaied deposits with it. Some 
equipment, however, was reiocated to other areas in the plant C1PA7UP was used as an 
opportunity to measure concentrations of Np in cascade equipment Np and Pu distributions 
concentrated around the feed area, primarily (>70%) on barrier jurfaces.*”'’'*”'’^”'"'"*’'’ 

During the CIP/CUP campaign, the barrier removed from PGDP, as well as barrier from 
Oak Ridge and Portsmouth, was smelted into nickel ingots*”'’ at PGDP. These ingots were 
intended for sale, but failure to establish a de minimus standard for radionuclides in nickel 
has prevented this- The nickel ingots, as well as the slag from the process, remain on-site at 
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PGDP. The Np originally on the barrier separated strongly into the slag in this process.*^’^ 
Furnace linens also retained elevated concentrations (on the order of 70(^pb), but not large 
total quantities, of Np.*®"' 


Daxsntaniioation of cascade equipment 

Aqueous decontamination of cascade equipment and i^lindeis is used to remove 
uramum deposits by first dissolving and then later predpitatis^ and filtering the solution. 
These decontamination processes have been designed to produce filtrates very low in 
radionuclides. Historically these have been discharged to the environment when below 
allowable standards. Sludges and filter cake historically were processed for uranium recovery 
at PGDP for small scale quantities, or sent to the DOE fatuity at Fernald for larger scale 
recovery. At present there arc no known uranium recovery facilities operating. FUter cake 
currently being produced at PGDP is stored on-site. 

Until about 19S0, the primary decontamination process used an ammonium carbonate 
wash solution. This was used during the CIPAiTJP program on material removed from 
cascade service. Laboratory tests'*”'^ showed that this method had fairly poor 
decontamination factors for Np (i.e. < 2 ) compared to the factor for removal of uranium (on 
the order of 9). The decontamination factor is defined as ratio of original contaminant to 
amount remaining after decontaminatiotL An evaluation'*^ of decontamination factors for 
barrier during CIP/CUP showed similar numbers for barrier: 9.5 for U and 1.1 for Np. 
Aluminum components showed similar low factors for Np, but ranged from 1.2 to 4 for 
decontamination of uranium. 

In the 1980s, the decontamination process was changed to use sodium carbonate. 
Barrier and aluminum cascade components were decontaminated prior to smelting during and 
shortly after CIP/CUP. In these processes, decontamination factors were again on the order 
of 2 for Np versus factors of about 7 for U.'®"' 

The cascade may be a continuing source for low levels of Np, primarily through 
decontamination operations during equipment maintenance. For example, analyses of 
decontamination solutions from the 0400 precipitation process shows the levels of Np during 
1980 declining by 50% from its average for the period 1974 to 1980.'“''' 


Waste Streams 

Operations over the course of four decades resulted in the creation of numerous waste 
streams potentially containing neptunium. While it is beyond the scope of this document to 
attempt to identify and detail the histoty of all specific streams, certain categories identified 
as containing transuranics should be mentioned; these are summarized in TaUe 2. 

As will be seen in the discussion of Np material balance elsewhere in this report, most 
of the Np that entered PGDP is to be found in these various waste streams. Surveys and 
inventories quantifying transuranics in these waste streams have been done in the past 
PGDP transuranic material balance studies contain inventories of the locations of Np- 
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coQiaining materials known on-aite at the time the studies were made. One sudi study was 
done in 1971,'^’''' and an update was done in 1974.“’*’’ The 1974 study examined, among 
other things, soil conumination levels in drainage dittoes that bad been used during eatfy 
years of the plant for discharge of liquid streams potentially containing radionuclides (ditches 
draining 0404, 0400, and C-4I0 to Utile Bayou). From these analyses it was estimated that 
less than 4 grains of Np were present in the soil of these drainage ditches. 

In the UF« process streams, emissions are controlled by chemical trapping ^^ing gas 
streams through columns containing pellets which chemically absorb the biqiatities), Chemical 
trapping of recycled feed was generally done with MgF^ This was’ intended primarily to 
remove trahnetium, but was also considered to be effetdive for Np and Fu removaL Studies 
have been done with CoFj®’*****’* for trapping of trace transuranics firom UF, feed (in 
contemplation of further reactor retuni feeding). 


Table 2. Np^ntaining waste and other materials categories 
Feed Fbat 

Unused UOj from feed plant 

*Ash* (unreacted UF^ and intermediate uranium fluorides) 
Decontamination and U recovery solutions (e.g. cylinder heels) 
l^ed plant hardware and material holdup therein 
*UF( produced from feed plant but not yet fed 
'Cyiindeis used as feed cylinders 

Np cecovciy plant 
Hardware 

Waste streams (Le. ion exchange resin; solutions; CQtrates) 

Decontaminatkia Operalions 
Decontamination solutions 
Decontamination sludges/niter calces 

Removed cascade equipment 
Hardware 

Barrier smetUng plant 
Hardware (furnace liners) 

Slag 

‘Ni ingots 


*Not necessarily to be considered as waste or surplus 


Campaigns to upgrade waste handling practices have occurred several times over the 
years.*”'®*“ '^' In 1985, at the request of DOE, a study was undeitaken to identify waste 
categories generated during the RU campaigns, and to recommend the best disposal methods. 
Quantities of several of the waste streams kteatiCed above ate listed in Ref RSS-2, and some 
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are not inconsequential. For example, about 1.5 tons of UOj were on hand as were 7.5 tons 
of Feed plant ash. A program had been in progress to prescribe and carry out waste 
treatment of TRU containing waste drums.^*^^ Waste treatments have been 
recommended for many of the stored materials at PGDP, but apparently not decided upon, 
so that the majority of the wastes listed in this 1985 document remain on-site in storage 
Restrictive transportation requirements for TRU-containing material^; have prevented 
transport of samples of the waste to facilities where research could be done on appropriate 
methods of disposal 

The recently developed “Transuranic Assessment Plan—,’ (attached as an Appendix), 
proposes to do a thorough update"”'’ of these waste inventories as part of an effort to locate 
all significant TRU in PGDP. Much of the needed information appears to be available in the 
records of the Uranium Accountability organization at PGDP. 


Reactor Return Studies 

Investigations continued into the 1980s on technical problems related to continued 
reactor return feeding (sec reference R83-2 and references therein). At that time, it was 
thought that reactor return feed would occur primarily at ORGDP, as (a) the material would 
come in the form of UFj (unlike the earlier Hanford and Savannah River material which was 
converted on-site from UOj), and (b) a feed trapping facility using CoFj had been constructed 
at ORGDP. Laboratory scale tests indicated a decontamination factor of 400 for NpF^ could 
be achieved using CoFj. 

Based on PGDP health physics and Industrial Hygiene analysis, a total cascade content 
of 9 kg of ’’’Np was, at that time, considered to be allowable at PGDP based on the then- 
prevailing protection standards. In the 1983 analysis, “’Np in reactor return feed was 
considered but not regarded as a significant potential problem because (1) without trapping, 
many years would be required to load the cascade with its limiting quantity of Np if reactor 
return feed had Np at the transuranic s specification on UF, feed; (2) chemical trapping 
would be used in any case; (3) analysis of actual reactor return feed from Comurbex had a 
factor of 200 less transuranic a than the specification. From an impurity standpoint '“Ru was 
considered to be more of a potential problem because no demonstrated trapping method 
existed at the concentrations that would be important. In any case, significant reactor return 
feed has not been used, largely due to concern over the levels of ’^U, a synthetic isotope of 
uranium, which of course is not amenable to chemical separation techniques from the 
fissionable ’’’U. The significantly lowered environmental and health limits on neptunium 
relative to uranium, to levels difficult to easily and routinely detect in operation, will probably 
add to that concern. 

The question of feeding reactor returns is by no means a dead issue. Recently, at the 
request of DOE/ORO, a systems analysis was conducted exploring the costs and benefits of 
feeding reactor returns. In light of uncertainty in future regulatory requirements, PGDP 
recommended against feeding reactor returns unless the benefits far outweigh the cosL 
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QUAKITHCATION OF NEPTUNIUM FLOWS AND INVENTORIES 


Neptuniaai Flows Into Uic Paducab Plaat Site 

Neptunium-containing reactor tails material, in the form of UO,. wsa received at the 
Paducah plant site from both Hanford and Savannah River from FV 1953 through FY 1975. 
However, the presence of Np in this material was apparently not recognized until 1956, with 
the Srsl mention of Np (that we have been able to find) occurring in an ORNL report®*"' 
dated 3/19/56. Prior to that time, the Np content of the reactor tails is very uncertain wdiich 
has led to problems (discussed below) in estimating the quantity of Np received during these 
early yearn. No reactor tails material has been fed to the Paducah cascade since 
September 11, 1975. 

A detaU^^ununaiy of all feed streams to the Paducah cascade during this time period 
was made in 1^.®“"' These data are presented in Table 3 and Hg. 1, where both the 
cascade feed prepared from reactor tails material and the total cascade feed are shown for 
each year in terms of tons of U. While the percentage of feed material made from reactor 
tails varied wdely frgm year to year (as high as 65% in FY 1973), these percentage variations 
were largely the result of variations in the other feed materials; the feed rate of reactor tails 
material was actually fairly constant over most of the period, Le., between 6,000 and 10,000 
tons U per year, with smaller quantities being fed in the early years of the program and only 
very small amounts being fed in FY 1974 through FY 1976. 

The quantity of Np received at Paducah has been estimated by several authors.®*"'-®*" 
iRn-u!73-ijtt«ju*-i -pjjg estimate of 18.4 kg Np made in the latest of these documents"**"' is 
more than 4.8 kg larger than the last previous estimate of 13.6 kg.*’*"' These figures are 
reconciled by the fact that the larger number includes an estimate of the quantity of material 
received during FY 1953 through FY 1956 for which no analytical data are available, while 
the smaller number neglecu Np receipts during this lime period. We have estimated that this 
accounts for nearly all of the difference in the two figures. While the true figure may tie 
somewhere between the two, it has been concluded that the value of 18.4 kg is as accurate 
a value as can be made at this time;*®'''’ accordingly, in the plant material balance discussed 
later we have used the figure of 18.4 kg Np, which leads to the most conservative estimates 
(larger amounts) of the quantity of Np unaccounted for. The estimated quantities of Np (in 
kilograms) received yearly at Paducah in the reactor tails material is shown in Table 3 and 
also in Fig. 2 (on both a yearly and cumulative basis) for FY 1953 through FY 1976. 

In addition to the Np received in reactor tails material, some Np was returned from the 
Oak Ridge and Portsmouth sites during the CIF/CUF, associated with scrap metal (principally 
barrier) removed from the respective cascades and sent to Paducah for smelting and metal 
recovery operations. However, the quantity of Np associated with this scrap was relatively 
small, probably amounting to, at most, a few tenths of a kg of Np. Because of the iarge 
uncertainty associated with the quantity of Np received in the reactor tails material, as 
discussed above. Ibis smaO additional Np input to the Paducah site has been neglected in the 
material balance presented below. 
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Table 3. Total feed, reactor taib feed, and Np received at PGDP 


FY 

Total Feed 
tons U 

Reactor Tails Feed 
tons U % of total 

Np Received 
kg 

53 

9152 

1565 

17.1 

0J4 

54 

24779 

4104 

16.6 

0.89; . 

55 

49835 

4066 

8.2 

dj88 

56 

65484 

7383 

11 J 

1.61 

57 

27669 

9674 

35.0 

zn 

58 

30682 

7653 

24.9 

1.67 

59 

41186 

6193 

15.0 

US 

60 

37455 

6317 

16.9 

U7 

61 

41859 

6217 

14.9 

U5 

62 

47370 

6978 

14.7 

1.52 

63 

79710 

7745 

9.7 

1.69 

64 

^ 75000 

7003 

9J 

1.52 

65 

24611 

0 

0.0 

0.00 

66 

25334 

0 

0.0 

0.00 

67 

21251 

0 

0.0 

0.00 

68 

26567 

0 

0.0 

0.00 

69 

18255 

4781 

26.2 

0J9 

70 

13072 

4529 

34.6 

037 

71 

13895 

0 

0.0 

0.00 

72 

19273 

5283 

27.4 

0.43 

73 

15306 

9904 

64.7 

0.81 

74 

14193 

500 

3.5 

0.05 

75 

15023 

415 

2.8 

0.02 

76 

21041 

958 

4,6 

0.04 

Total 

758002 

101268 

13.4 

18.40 


Neptunium Flows Out of the Paducah Plant Site 

During the period from November 1958 to October 1961’^’*'* Np was recovered from 
fluorinatioQ lower ash and cylinder washings to satisfy the rer^uirements of another AEC 
contractor. These recovery operations were carried out partially at ORNL and partially at 
Paducah. A total of 4.3 kg Np was recovered and shipped from the site.*'^* Included in this 
total were 1.1 kg Np recovered from the Quorination tower ash and 3.2 kg Np recovered from 
the cylinder washing solutions. 

Estimates have recently been published of the radionuclide releases from all of the 
5 facilities operated by Martin Marietta Energy Systems (ORNL, Y-12, ORGDP, Paducah, 
and Portsmouth)"**' and specifically from the Paducah site"**' for the period 1953 thru 19OT. 
Included in these reports arc the estimated quantities of Np removed from the Paducah site 
in the form of liquid releases and on-site burial of solid waste (while on-site burial is not a 
physical flow out of the plant site, it is a well defined sink for removal of Np from the process 
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areas and therefore has been included in this section). These estimates are summarized, both 
on an annual and cumulative basis, in Figs. 3 and 4 for the liquid releases and solid burials, 
respectively. A toul of 5.6 kg Np has been estimated to have been removed by these flow 
streams, 2.9 kg in the form of liquid releases and Z7 kg as solid material buried on-site. The 
estimated quantity of Np released to the air was less than 0.1 kg, which is considered 
negligible compared to the uncertainties in the total quantities of Np revived on site (see 
earlier discussion). 

During the first cascade improvement program in the time period from 1954 through 
1961, the barrier in the cascade was replaced v.lUi Improved materiaL The barrier which was 
removed was ground into small Qakes and returned to the International Nickel Company 
plant at Huntington, West Virginia.**’"’ It is estimated below (in discussion of the plant 
material balance) that between OJ and 0.8 kg of Np was removed from the cascade in 
association with the barrier. 

Two other paths by which small quantities of Np are known to have been removed from 
the plant site should be mentioned. Neptunium has been detected in a few product cylindeis 
shipped to the other diffusion sites.***"' Three cylinders were analyzed in May of 1973, and 
during the period FY 1976 through FY 1982 fifty-nine additional cylinders were sampled. A 
few of the cylinders sampled in the FY 1976A-1977 period exceeded the detectable limit of 
5 ppb Np, with the highest concentration observed being 27 ppb. One of the 10 cylinders 
sampled during FY 1980 exceeded the lowered detecuble limit of 1 ppb Np. Small 
concentrations of Np had earlier been detected in MgF, trap beds during the period of FY 
1964 through FY 1966. A lO-ton UF, product cylinder containing 27 ppb Np (the highest 
observed) would contain only about 0.2 g of Np. Thus, the quantity of Np removed iu 
product cylinders is consider^ to have been negligible. Measurements made on a total of 
41 tails cylinders from FY 1973 through FY 1982 indicated Np levels to be below the 
detectable limit in every case. 

Finally, some Np is known to have been contained in drums shipped to NLO (Femald) 
for reprocessing of uranium.**'"' This material consbted of sludge from the C-400 
precipitation system produced from the treatment of solutions generated during 
decontamination of equipment removed from the cascade during the CIP/CUP periocL For 
the period 1/30/74 through 6/30/80, which includes a large majority of the CIP/CUP 
equipment decontamination, this amounted to about 0.1 kg Np. Again, this is considered a 
negligible quantity when compared to the large uncertainty in the total quantity of Np 
received at the Paducah site. 

It might be noted that the flows which have been considered negligible in this and the 
previous section (an input of a few tenths of a kg on material returned from the other sites 
for smelting, and outputs of about 0.1 kg in the form of airborne releases, about 0.1 kg 
shipped to NLO, and an unquanlified but very small quantity in product cylinders) will 
probably come very close to canceling each other in the overall material balance so that their 
omission will not effect the conclusions drawn from the results of the material balance 
presented in the next section. 
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Neptunium Flows Within the Paducah Plant 

A neptunium material balance for the Paducah site, including the site inputs and outputs 
discussed in the preceding sections as well as estimates of the intra-plant flows, is shown in 
Fig. 5. The methods employed to calculate the various intra-plant Bows are discussed in the 
following paragraphs. 

As discussed above, the total amount of Np received at the Paducah site has been 
estimated to be ia 4 kg (although the number is subject to some uncertainty) which was 
contained in the reactor Uils material received from the Hanford and Savannah River 
facilities. This material was received as solid UO,, which was then processed in the feed plant 
through a series of steps to convert the material to gaseous UFj for feed to the diffusion 
cascade. The first two steps involved reduction of the UOj to UOj followed by 
hydrofluorination to form UF,; these were both solid-gas reactions and the Np would be 
expected to remain with the U through these reactions. Some dusting occurred during these 
reactions, and it has been estimated’™'’ that about 5 % of the Np, or 0.9 kg Np, remained in 
the vacuum dust removed from these systems. In the final step of the feed conversion 
process, the UF< was fluorinated to form gaseous UF^ Unreacted UF 4 , intermediate reduced 
uranium fluorides (such as UFj and U^F,), and a portion of the Np were removed during this 
process in the form of an ash residue. It has been estimated*’’'’ that 20% of the Np fed to 
the feed plant, or about 3.7 kg Np, was removed in this tower ash. Thus, a total of about 
4.6 kg Np was removed in the process of the feed plant operations, with the remaining 13.8 
kg Np being transferred along with the UF^ into the UF 4 feed-cylinders. 

It is known that a substantial fraction of the Np in the product cylinders remained in 
the cylinder (in what was commonly referred to as the cylinder heel) after vaporization of the 
UFj into the diffusion cascade; this retained material was subsequently removed in a cylinder 
washing process. (Undoubtedly, some portion of the Np contained in the cylinder heels 
remained in the cylinders after washing; no attempt has been made in this study to quantify 
this remaining material or to identify the cylinders involved and their ultimate disposition.) 
For many years, it was assumed that 50% of the total Np received in the reactor tails material 
was retained in the feed cylinder (2i3 of the Np in the cylinder, since only 75% of the 
received Np was transferred to the cylinders), and that 25% of the received Np (1/3 of the 
Np in the cylinders) was fed to the diffusion cascade. 'This has led to an estimate of the total 
quantity of Np fed to the cascade of 4.6 kg,***'’ (25% of the 18,4 kg received). 

'The 25% figure seems to have originated in a 1966 document***'’ A plant material 
balance on Np had shown that a maximum of 50% of the total Np received could have been 
fed to the cascade. 'The argument was presented that this 50% figure was too high, since 
analyses of dust samples from the cascade had indicated that less than I kg Np was contained 
in the cascade, which would indicate that more on the order of 10% of the Np had been 
vaporized into the cascade. A study bad also been made in which feed cylinders bad 
repeatedly been filled with UF 4 and then washed after a number of cycles to determine the 
Np present in the cylinder heels. Two series of such tests resulted in figures of 0% and 50% 
of the Np in the cylinder having been vaporized to the cascade. As a result of these 
considerations, it was decided at that time that the best estimate of the fraction of Np 
vaporized to the cascade was 25% (admittedly with a very large unceitainty), and that the true 
figure almost certainly was between 10% and 40%. 
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Probably Ihe most reliable study of this problem was published in a 1975 documenL'^’^ 
Based on the results of both laboratoiy studies and plant tests, it was concluded that at least 
83% of the Np in a cylinder had been reduced and therefore not fed to the cascade. Using 
this figure (17% of the Np in a cylinder is fed to the cascade), the quantity of Np fed to the 
Paducah cascade has been recalculated; the results are shown in Hg. 6 and Table 4, which 
indicate that a total of 23 leg Np may have been fed to the diffusion cascade, although there 
is additional evidence (discussed below) 


Table 4. PGDP cascade inventoiy of neptunium 


FY 

Np Fed 
kg 

Total Fed 
to cascade 

kg 

Removed 

IstCIP 

kg 

Remo>^ 
2nd CIP 
kg 

Remaining 
after 2nd 
CIP, kg 

53 

0.04 

0.04 



0.04 

54 

C.U 

0.15 



0.15 

55 

0.11 

0.26 

0.03 


033 

56 

0.20 

0.46 

0.05 


038 

57 

0.27 

0.73 

0.09 


036 

58 

0.21 ■ 

0.94 

0.12 


0.65 

59 

0.17 

1.11 

0.15 


0.67 

60 

0.18 

1.29 

0.17 


0.68 

61 

0.17 

1.46 

030 


0.65 

62 

0.19 

1.65 



• 0.84 

63 

0.21 

1.86 



1.05 

64 

0.19 

Z03 



134 

65 


Z05 



134 

66 


105 



1.24 

67 


105 



1.24 

68 


105 



134 

69 

0.05 

110 



139 

70 

0.05 

115 



134 

71 


115 



134 

72 

0.05 

120 



139 

73 

0.10 

130 



1.49 

74 

0.01 

131 


0.01 

1.49 

75 


131 


0.03 

1.46 

76 

0.01 

2.32 


0.05 

1.42 

77 


132 


0.09 

133 

78 


132 


0.10 

133 

79 


132 


0.12 

1.11 

80 


132 


0.08 

1.03 

81 


132 


0.01 

1.02 

82 


132 


1.02 


Total 

2.32 


0.81 

0.49 
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which indicates that even this figure may be loo large. Since rto Np has been detected in the 
tails withdrawals and only negligible quantities have been detect<^ in the product material 
£rom the cascade, it is concluded that essentially ail of the Np fed to the cascade has been 
retained therein, with the cxcepUon of material removed during equipment diangeouis. A 
portion of the Np fed to the cascade was removed during the two cascade improvement 
programs, during which most of the equipment in the cascade was removed and replaced with 
improved designs. In the first of these improvement programs, which occur^ during 
FV 1954 through FY 1961, all of the barrier was removed from the cascade and replaced with 
new material. Since the barrier represents better than 99 % the total metal suii^% area 
in the cascade, it was assumed that essentially all of the Np would be assodated with the 
barrier. To estimate the quantity of Np removed from «ic cascade it was assumed that 1/7 
of the barrier was removed and replaced during each of the 7 fiscal-year duration of the 
program, so that in each of these years 1/7 of the Np present in the cascade was removed, 
which produced an estimate of 0.8 kg Np removed from the cascade during the first 
improvement program; the quantity of removed materia! has been included in Table 4. 

The second Improvement program, commonly referred to as the CIP, occurred in the 
period from March 1973 through September 1981. During this program, 101 of the 120 
*000" cells (84%) and 52 of the 80 *00" cells (63%). were equipped with new barrier. The 
removed barrier was decontaminated and then sent to the Paducah metal smelter for melting 
and recovery of the nickel. Neptunium was recovered from the decontamination solutions 
using a precipitation technique. During the period from January 1974 through June 19^, 
which represents most of the period of the impro>«ment program, a total of 237 g Np was 
recovered from the decontamination solutions.***’** Assuming a decontamination factor of 
this would indicate a total of 474 g Np contained on the removed barrier, so that > 
reasonable estimate of Np removed from the cascade during the CIP was taken as OJ kg; 
the quantity of removed material has been included in Table 4. 

Removal of a total of 1.3 kg Np during the two improvement programs, coupled with 
the estimated 23 kg Np fed to the cascade, results in the estimate of 1.0 kg Np remaining in 
the Paducah cascade as shown in the material balance in Fig. 5. The total Np in the diffusion 
cascade, corrected for the material removed during the improvement programs, has been 
summarized in Table 4 and is shown in Fig. 7. 

As mentioned earlier, there is evidence that the current cascade inventory of Np may 
be significantly less than the value of 1.0 kg shown on the material balance of Fig. 5. During 
the QP, an attempt was made to determine the distribution of radionuclides in the Paducah 
cascade by the routine sampling and analysis of the equipment as it was removed from the 
cascade; the results of the Np analyses have been published**^ " While some spreading of 
the Np both upstream and downstream from the feed point was evident, the results clearly 
show that the Np is concentrated near the feed points. From the data presented, average 
concentrations of 4 g Np .per *000" cell and 1 g Np per *00’ cell can be derived. Since 101 
“000* cells and 52 “00* cells were replaced during the CIP, this would indicate that a total 
of 456 g Np should have been removed during the CIP, in excellent a^^ment with the 
observed total of 474 g cited earlier. These data also indicate that the cascade should 
currently contain only 104 g of Np. These numbers lead to estimates of 0.6 kg Np in the 
cascade prior to the CIP, removal of 03 kg Np during the first improvement program, and 
a total of 0.9 kg Np fed to the cascade. Thus, while the material balance of Fig. 5 indicates 
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a total feed to the cascade of 23 kg Np and a current cascade inventory of 1.0 kg Np, these 
values may be as low as 0.9 kg and 0.1 kg, respectively. A total feed of 0.9 kg Np would 
indicate that only 6.5% of the Np in the UF, feed cylinders was vaporized to the cascade, not 
a totally unreasonable number. 

Because of the uncertainty in (1) the total quantity of Np received at the Paducah site 
and (2) the fraction of this total quantity which was eventually fed to the cascade,, it might 
be well to consider several possible cases. These are summarized in Table 5. 


Table 5. Results of several possible Np material balances 


Case 

1 

2 

3 4 

kg of Neptunium 

5 

6 

Total received on site 

18.4 

16.0 

13.6 

18.4 

16.0 

13.6 

Removed in feed plant Q5%) 

4.6 

4.0 

3.4 

4.6 

4.0 

3.4 

Fed to UF^ feed cylinders 

13.8 

12.0 

103 

13.8 

IZO 

103 

Fed to cascade 

23 

2.0 

1.7 

0.9 

0.9 

0.9 

Removed during 1st CfP 

Q£ 

0.1 

0.6 

03 

0.3 

03 

In cascade after 1st CIP 

1.5 

13 

l.t 

0.6 

0.6 

0.6 

Removed during 2nd CIP 

05 

05 

05 

05 

05 

05 

Current cascade inventory 

1.0 

0.8 

0.6 

0.1 

0.1 

0.1 

Liquid releases 

2.9 

Z9 

2.9 

Z9 

2.9 

2.9 

Buried on-site 

2.7 

2.1 

2.1 

2.1 

2.1 

2.1 

Recovered and shipped 

45 

43 

43 

43 

43 

43 

Np unaccounted for 

6.7 

4.6 

25 

7.8 

5.4 

3.0 


In the 6 cases tabulated, three different values for the total Np received at the Paducah 
site are considered: (1) the maximum previously reported value of 18.4 kg***'' (cases 1 and 
4), (2) the minimum previously reported value of 13.6 kg*’*"' (cases 3 and 6), and (3) the 
average of these two values, Le., 16.0 kg (cases 2 and 5). For each of these three values of 
Np received on-site, the quantity eventually fed to the diffusion cascade has been calculated 
by two methods: (1) assuming 17% of the Np in the UF, cylinders is fed to the cascade (cases 
1, 2, and 3), and (2) back-calculation of the quantity fed starting with the removal of 0.5 kg 
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Np during (he CIF, as has been described in the previous paragraph (cases 4, 5, and 6). The 
results of case 1 ate those whidi have been shown in the material balance of Fig. S. 

As can be seen from Table 5, the quantity of Np unaccounted for, which for the 
purposes of this document we define as material either stored in on-site storage facilities (it 
is known that substantial quantities of such stored material exists} at^-p^haps some 
additional losses to the environment, ranges from 2J kg to 7,8 kg; f%ihaps the most 
reasonable estimate of unaccounted for material is 5.4 1^ Np as shown in case 5, which 
assumes total receipts of 16.0 kg and a current cascade inventory of 0.1 kg. 
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CHEMISTRY 


Reactivity ia Cascade Environment 

The ranking of reactivity of the volatile actinide hexafluorides is: UF^ < NpF< < PuFj. 
All three have a tendency to react with surfaces (e.g. materials of constructfori) to form non- 
volatile reduced Quorides. In common UF^ handling practice, metals chosen for use as 
materials of construction are generally those which can be 'passivated* by forming a stable 
protective fluoride layer that inhibits further rz^i^u. The exception to this is steel, whose 
Quoride layer is not particularly protective but for which the reaction rate is sufCdently slow 
that the meul's low cost makes it attractive for moderate temperature service, most notably 
as UFj cylinders. Due to the higher reactivity of NpFj and PuF<, much of the Np is left in 
a cylinder after feeding the UF,, as is essentially all the Pu. 

'Surfaces,' as used above, can also include reduced fluorides of the more stable 
members of the series. In particular, NpFj and PuF, would be expected to react with UFj 
or UF 4 to form UF, and NpFj or PUF 4 . Adsorption measurements conducted as part of a 
chemical trapping study indicated that NpF< did, at cascade temperatures, react with UF, to 
a degree that could not be explained by adsorption; presumably it underwent the postulated 
oxidation-reduction reaction. By contrast, materials likely to be found on cascade surfaces 
(NiFj, CuFj and AIF3) consumed NpF^ at an area-normalized rate consistent with monolayer 
or partial monolayer coverage. In this study, however, difficulty was experienced with 
adequately passivating surfaces for use with NpFj, and never achieved with PuF^.*^’^ 

In addition to reaction with deposits of reduced uranium fluorides, NpFa is likely to 
react with UO^Fj deposits to form either an oxyfluoride or reduced fluoride of Np, Uberating 
UFj. As long as the cascade contains deposits of UF 5 (created by corrosion reactions of UF^ 
with cascade materials of construction) and UOjFj (created on reaction of UF* with inlealdog 
moist air), NpF, should be relatively immobile. Recent campaigns to minimize such deposits 
may increase the mobility of NpFj. Attempts have been made to 'clean up' the cascade 
from the standpoint of uranium deposits. This prextess has included the use of off-stream 
treatments with Quotinating agents (Fj and OF)), and the return of the reaction products of 
these treatments (including the UF^ raised by the procedure as well as residual Quotinating 
agents. It is, therefore, possible that the mobility of NpFj could be increased directly (by 
refluorinating NpF) to NpF^) or indirectly (by removal of UFj or UOjFj). 

Evidence for significant mobility of Np in the cascade is equivocal but tends to support 
immobility. In the CIP/CUP survey (conducted on equipment as it was removed from 1975 
through 1977) Np concentrations peaked in the feed area. Feeding of RU was continuing 
at that time, albeit at a low level, as the program proceeded, but the total quantity of Np 
estimated in the feed area of the cascade was much larger than the toul Np fed to the 
cascade in the several years preceding the surv^. Thus, the concentration of Np in the feed 
area of the cascade had to have survived for at least 5 years. 

Surveys of a number of product and tails cylinders were conducted between 1973 and 
198Z Of about 40 tails cylinders, none showed detectable Np (the detection limit changed 
from 5 to 1 ppb during this time). Of about 60 product cylinders examined, a few showed Np 
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above the detection limit.*" ' The possibility of eross contamination (e.g. reuse of a 
“Uinted" cylinder) was not addressed. If the product UF, contains Np at just below the 
detection limit, the quantity of Np reraovc4 if real, is minuscule (a gram or so a year). A 
similar rate of product stream flow (1 gm^) was observed in the early in analysis of MgFj 
traps for Np.*""^ Currently, analyses for transuranics are done on one product cylinder a 
month. No ™Np at or above the reporting limit of 5 ppb U has been detected in recent 
years, nor has Np been detected in recent years in chemical Uap materials in, the C-310 
product withdrawal facility.**” v- 

Taking these two observations at face value, one is led to the conclusion that Np in the 
cascade environment is very immobile, but might have sulDcient mobility for a few tenths of 
a percent of the cascade toad to leave the cascade each year through product streams. 
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HEALTH PHYSICS 


CuTFcot Concern 

Waste material containing transuranic material was released from a stprage drum in the 
C-746-Q warehouse on March 22, 1990. The spill site was successfully il^ntaminated; 
however, the presence of TRU materials initiated an investigation into the extent of TRU 
materials at the PGDP facility. The investigarion was designed to include an analysis of 
historical radiological surv^ data, and historical plant operations for the purpose of 
determining past TRU levels and likely locations of TRU matetiaL 

Personnel exposure data has historically been analyzed for uranium contamination. A 
re-assessment of the in vivo and in vitro data has been conducted to evaluate potential TRU 
exposure. Radiation workers currently involved in operations located in areas with a high 
potential for TRU contamination have been placed on an enhanced bioassay analysis 
program. Expanded in vivo and in wtro analysis has been initiated on this subset of the over 
radiation worker populatiotL 

Allowable limits for surface and air contamination may change substantially pending the 
results of a site characterization. A program has been initiated to characterize contamination 
in the process buildings as well as the overall site. Facility survey plans for air and surface 
contamination are outlined below in the section entitled *Current Actions.* 


Historical Studies 

An evaluation of archived data by the site Health Physics Department (HFD) indicated 
that several evaluations of TRU materials had been conducted between the late 1950$ and 
mid 1980s. The reports specifically discuss the influence of TRU materials on radiological 
work and the potential health effects associated with exposure to such material 

A Certified Health Physicist was retained by PGDP as a consultant following the March 
1990 TRU contamination incident. The study was commissioned to evaluate the Health 
Physics program for TRU materials. Includ^ in the project scope was a review of all 
available pertinent historical data, development of suggested actions necessary to assess the 
health impacts to employees and the public, and suggest sampling plans. Thenpprt^indicated 
that TRU materials were identified as a potential piobira as eariy as September 19S9. 
Several personnel monitoring activities were initiated and concluded between the late 19S0s 
and the mid 19805, yet no significant exposure to personnel, based on in vivo data and pre- 
1988 standards were evident. 


Regulatory limits 

AJlowabie limits for contamination and exposure are defioed in more detail today than 
at any time in the history of radiation protection. The issuance of DOE Order 5480.11 
(order) on 12-21-88 and the DOE Oak Ridge Operations Radioactive Contamination Control 
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Policy (RCCP); Revised 10-89 have provided guidance for personnel exposure and facility 
contamination which has a large impact on the conduct of operations at DOE facilities. 

The PGDP facility has been operated as a *Uraniutn' facilS^ since the issuance of the 
order. Confirmed presence of TRU material following data review of the current assessment 
program will result in operational changes to release limits for petsotmel and property, as 
well as Derived Air Concentrations (DAC). The size of airborne radioactive areas and 
subsequent respirator usage will be increased due to a 1,000 fold decrease in tlii‘ allowable 
DAC for TRU materials versus the DAC for uranium. The size of contamination areas wQl 
increase due to a factor of SO decrease in surface contamination limits. 


Current Actions 

A survey plan has been developed to evaluate the presence and extent of TRU 
contamination at PGDP. The plan (attached) Transuranic Assessment Plan for Paducah 
Gaseous Diffusion riint' encompasses a review of hbtorical data, as well as a three step 
survey plan based upon potential contamination. The survey scope includes facility air and 
surface contamination, and an expanded personnel dosimetry analysis. An implementation 
schedule is included for phase one of the assessment plaiL 

Additional short term support has been procured in order to completely evaluate the 
TRU concerns at PGDP. Analytical laboratoiy support for analysis of air and surface 
contamination, and bioassay samples is provided via a sub-contract. Health Physics techm'cal 
resources have been coordinated through two consulting organizations. The quantity of 
instruments available for facility air and surface contamination characterizations has been 
enhanced and personnel egress monitoring equipment has been supplied by other Energy 
Systems facilities. 

The release of material in C-74d-Q on Match 22 1990 occurred as a result of improper 
transportation technique and inadequate facility design. Modifications to the drum movement 
proc^ures and facility upgrades have been recommended. 

Continuous job coverage by the Health Physics Department (HPD) has been instituted 
to assist in the future characterization of TRU concerns and personnel protection for jobs 
which involve: 

• UFj process system breaks 

• Seal changes/rocker assemblies and motor coupling removal 

• Welding, grinding, or bufQng on UFj process related equipment 
jobs with the potential for high air borne concentrations. 


Related Regulatory or Health Concerns 

Specifications on quantities of iransuranics in reactor return uranium in the past were 
devised to assure that radiological limits and handling practices for uranium would 
automatically satisfy similar standards for transuranics. For example, water release standards 
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for neptunium and plutonium until veiy recently were higher in terms of activi^ (Le. 
disintegrations per unit time per unit volume} than for uranium (per DOE Order 54^.1A, 
*”Np was SxIO"* mCiyi versus 6x10"’ mQ/i for “U). A very recent change, DOE Order 
5400 J,***"’ lowered the allowable discharge level for *”Np to 3x10"* mCi/I while leaving °*U 
the same. Thus, while it formerly was valid to control to the uranium activity levels, the rule 
change (which was to take effect in May of 1990) makes this no longer, true. Similar 
problems arise with natural daughter products of uranium. Vi; ■ 

A number of issues have been identified during the recent attention given to Np in the 
PGDP. Many of these are covered in the actiou plan for radiological assessmenL These deal 
largely with contamination control and health physics controls. One that is not is the subject 
of heat stress. Since early May, probably prompted by new limits for airborne conUmination 
of neptunium and certain daughter products of natural uranium,^^ maintenance activities 
on open equipment in the PGDP cascade have been done with *head-to-toe' protective 
clothing (formerly, only respirators were required). The cascade buildings typically are in 
excess of 100* F as it is; fully suited workers in this environment face the potential of heat 
injury. Typically, workers have been able to work about 15 min in this environment before 
taking 45 min off to recover from the high temperatures. Industrial hygiene and medical 
department personnel are giving this matter their attention; the possibility of air conditioned 
suits is being considered. In the present situation, however, it is not clear that the overall 
safety of the employees has been improved by these protective measures. 
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OONOLUSIONS 


Conclusions that can be drawn from this study are as follows. The presence of 
transuranic contamination and the associated health physics implications have been recognized 
at the Paducah plant since the 1950s. While procedures were instituted tha,t led to effective 
simultaneous control of uranium and TRU contamination, recent DOE orSer changes may 
require a signiGcant revision to past contamination control practices, and the presence of 
transuranics requires significantly different control procedures. 

Much of the information described in this report as ‘not determined* is probably not 
‘lost to history,* and a more thorough review of the available historical material may reveal 
more information about these subjects. A more complete data review appears to be a part 
of the overall action plan (reference R90-2). This should assist in prioritization of disposal 
or consolidation efforts. 

A few potential Icxrations where transuranic residues may occur have been discussed in 
this report that were not explicitly mentioned in earlier studies. These include residues in 
cyiinders historically used for containing feed produced from RU, and the cascade feed 
facility's associated plumbing. 

It should be noted that ORGDP also had a feed plant which produced UFc from RU, 
although in quantities significantly smaller than at PGDP. Similar (but probably smaller-scale) 
TRU concerns may, therefore, apply to ORGDP as well as at PGDP. 

Though this report has dealt primarily with neptunium experience at PGDP, the entire 
range of radiological hazarrls should be considered as an integrated and balanced whole. 
These hazards include TRU, U-isotopes (including “U, “U, and ’“U), fission products, and 
the daughter products of the above. Under the new guidelines, certain daughter products, 
such as and °‘Pa, may be of as much concern as TRU materials. 

Finally, in defining the protective measures necessary, care must be taken to assure that 
those measures do not themselves jeopardize the health and safety of employees. 
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APPENDIX 

The following is ihe text of the TRANSURANIC ASSESSMENT PLAN for the 
Paducah Gaseous Diffusion Plant,' which was developed in response to the recent TRU 
concerns. 

44 
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TRANSURANIC ASSESSMENT PLAN FOR 
PADUCAH GASEOUS DIFFUSION PLANT 


L HISTORY 

Large quantities of recycled uranium (reactor returns) from Department of Energy 
(DOE) programs at Hanford, Washington, and Savannah River, South Carolina were 
introduced into the process feed system at the PGDP from its startup in 1952 until the mid 
1970s. These reactor returns contained transuranic (TRU) elements which were formed 
during the irradiation of the original fuel elements. The most important TRU materials from 
a personnel exposure perspective are ™Np and 2»/J«pu_ 

Most of the contaminants were removed during chemical reprocessing, but plutonium 
and neptunium carried through the uranium recoveiy process and were int^uced into the 
cascades during the UF< feed process. The amount of TRU materials in the feed cylinders 
was characterized, but recent sampling indicates that TRU contaminants introduced into the 
process lines may be higher than previously estimated. In the mid 1970s a major effort was 
initiated to upgrade the PGDP cascade facilities. Improvements included replacement of 
most of the gaseous diffusion barrier. This occurred during the time the last TRU material 
was fed and after the last recycle of uranium had been fed through the plant. Removal of 
the barrier was assumed to have reduced the TRU mventory in the process system, but there 
is no data which indicates that the surveys were compared to TRU release limits. 


n. PURPOSE 

This survey plan is designed to assess TRU materials and the associated radiological 
hazard at the Paducah Gaseous Diffusion Plant (PGDP). 

Sampling has been conducted on various process equipment, process materials, 
airborne and waterborne radiological emissions, and the workplace during the 1970s and 
1980s. These surveys did not address the presence of TRU materials by using appropriate 
survey instrumentation procedure* nor release guidelines. This survey plan is designed to 
provide information on the presence and quantity of TRU materials at &e PGDP. 


HL SURVEY SCXDPE 

This Transuranic Assessment Plan will be conducted in phases, with the scope of each 
phase determined by the results of the previous survey activity. This plan will discuss the first 
phase of the survey activity in detail with later phases only genetically described. 
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A. PHASE 1 SURVEY PLAN 

TTie purpose of the Phase 1 survey will be to review historical data, establish 
sampling criteria for process radioactive materials, identify workplace areas with 
potential TRU concerns and provide radiological characterization of TOU levels in 
those areas, evaluate specific health physics requirements for personnel protection, 
and establish monitoring requirements for worl^lace and personnel 

1. Workplace Evaluation and Sampling 

Samples of uranium materials and process solutions will be collected from the 
workplace to determine the presence and ratio of TRU activity to uranium 
activity. The sampling of the workplace environment is prioritized based on the 
potential radiological hazard from TRU materials, based on number of personnel 
in each facility and operational activities. 


Group I Schedule 


• C410/420 Feed Plant & Expansion 04/23/90* 

a 0-400 aeaning Building 05/09/90* 

• C-720 Maintenance & Stores Building 05/1&90* 

• C-746 Warehouses 06/0890 

• C-310 All Floor Cells 2,4, & 6 05/15/90* 

• C-333 Process Building 06/08/90 

• C-337 Process Building 04/17/90* 

• C-335 Process Building 06/08/90 

• C-331 Process Building 06/0890 

• C409 Stabilization Building 04/19/90* 

• Survey and laboratory analysis completed. 

Group n Schedule 


• C-333-A Feed Vaporization Facility 06/15/90 

• C-337-A Feed Vaporization Facility 06/06/90* 

• C-710 Technical Services Building 05/30/90* 

• C-310 Product Building (Remaining) 06/08/90 

• C-31S Surge & Waste Building 05/30/90* 

• C-620 Compression Buildiog 0500/90* 

• C-750 Garage 05/30/90* 

• C-360 Toll Transfer & Sampling Building 0500/90* 

• C-200 Guard & Fue Department 0500/90* 

• C-102 Medical Facility 06/15/90 


Survey and laboratory analysis completed. 
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Groun HI 


Schedule 

• C-300 

Central Control 

06/22/90 

• C-302 

Operations Administration Building 

06/22/90 

• C-724 

Carpenter Shop 

06/22/90 

• C-340 

Conversion Faciiity (Shut Down) 

• 05/30/90* 


* Survey and laboratory analysis completed. 


• Samples of spray booth wash solittions wOl be collected to provide an estimate 
of the material present in cascade equipment 

• Process gas (PC) inventory samples will be collected to provide information 
regarding the potential for TRU contamination of the workplace through PC 
releases. 

• Analyses of process vent samples will be performed to identify any detectable 
TRU in emissions to the enviroomenL 

• Wipe samples of internal cascade equipment surfaces will be collected to 
provide additional information regarding TRU contamination levels in various 
cascade locations, concentrating on C-333 and C-337. 

• Selected samples collected at the PGDP site will be sent to an independent 
laboratory for confumatory analyses. 

• Samples will be collected from decontamination buildings and uranium 
recovery areas, specifically: 

Cylinder wash solutions 
RafGnate from uranium recovery 

2 . Evaluation of Workplace Radiological Surv^ Data 

a. Workplace Contamination Surveys 

The process data on TRU contaminant levels will be evaluated to determine 
the presence of TRU material Based on this data, an evaluation will be 
conducted to determine whether the current radiological controls are adequate 
for the level of TRU contamination. Current workplace monitoring data will be 
evaluated to determine whether additional sampling specific to TRU 
contamination will be required. The TRU contamination found in the process 
materials will be used to determine any changes to the survey and posting 
requirements for radioiogically controlled areas. Implementation of modified 
facility controls and survey methods will occur on a phased schedule based upon 
contamination levels, occupancy, and facility use. 
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b. Workplace Air Contamination Monitoring 

llie FGDP facility has -25 continuous passive air monitors located in various 
areas of the workplace. These samples are changed daily and counted for gross 
alpha and gross beta activities. Air Glteis which have 4.4 dpm/m’ or more of 
alpha activity will be analyzed for TlbU materials. This action level was chosen 
based on the DAC for neptunium which is 4.4 dpm/m’. 

c. Personnel Protection 

Personnel protection requirements will be evaluated based on the ratios of 
TRU to U activity found in each area/process. Current requirements have been 
specified based on health physics evaluations of the work activity, representative 
air sampling, and surface contamination monitoring. In general, PGDP controls 
are based on 10% of the DAC for the most restrictive radionuclides present on 
the sample, and the contamination levels specified in DOE Order 5480.11, 
Attachment 2. 

Selected personnel will be sent to the Feed Materials Production Center, 
Fetnald, Ohio, for confirmatory in vivo analysis. Additional personnel may be 
added to the program pending the results of the initial study. 

d. Dose Assessment 

The PGDP site currently performs in-vitro and in-vivo analjses for expt's xi 
and potentially exposed personnel The in-vitro analnis includes total uranium 
and technetium analyses; the in-vivo count includes ^U, “U, ™Np, ”Tc, and 
other radionuclides. Whole body counting can determine long lived deposiu of 
°’Np, but should not be used for current dose control of employees. Urinalysis 
is a better method of detecting low levels of ®’Np due to its excretion rate, 
complemented by WBC data. The criteria in the DRAFT DOE bioassay standard 
will be used to perform this assessment Urine samples will be analyzed by sub- 
contract laboratory. 

3. Schedule 


« 

Initiate sur.'ey plan 

05/21/90 

• 

Complete survey 

06/22/90 

* 

Complete sample analyses 

08/17/90 

• 

Submit draft report to Program 



Manager, ES Health Physics 

08/31/90 

• 

Submit final report to Program 



Manager, ES Health Physics 

09/28/90 
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B. PHASE 2 SURVEY PD\N 

The purpose of the Phase 2 survey is to further characterize those areas identified 
in Phase 1 which have known TRU eontaminaticm. A detailed sampling plan will be 
deveioped to fully assess each building. 

C PHASE 3 SURVEY PLAN 

The purpose of the Phase 3 survey fe to characterize these areas of the PGDP 
which were not characterized during the Phase 1 effort. These fatalities will be 
characterized in accordance with the site implementation plan for DOE 
Order 5480.11. 
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02/08/93 

To: Pile 

From: a H srabbings 
CC: Distn 


Subject: Trip Report • Paducah GDP, Paducah, KY, 14-18 Dec 92 

On December 14*18, 1993, nine NIOSH staff membera visited the 
Paducah Gaseous Diffusion Plant with tne overall objective of 
evaluating the feasibility of an ^ideniologic study of the 
workers relative to health effects of soluble urwixun and 
electromagnetic field exposures. 

Major objectives ware to carry out a pilot study of SMF 
cs^oeuree, to^familiaxise ourselves with relevant programs (such 
as personnel and medical} , to review available health physics 
data in some detail, and to do a preliminary inventory of record 
systems and archives at the plant. Although gaps remain (as 
expected) , significant progress was made in all areas thanks to 
the willing cooperation of the management and staff of the 
Paducah GDP . 


NIOSH team members included S. Ahrenhois, D. Boohcr, j. 
Cardarelli, M. Mechner, D. Reeder, H. Spitz, J. Stebbings, D. 
Otterbach. and T. Wenal. 


Special assignments included (* indicates leader/report writer} : 


RHP measurements : 


Ahrenholz 

Booher 

Methnar 

wenzl* 


Industrial Hygiene 
Record Systems: 

Health Physics: 

Overview; 


D. Dttcerbach* 

D. Reeder* 

<6 J. Stebbings) 

J. Cardarelli 
H. Spits* 

J. Stebbings* 


A separate trip report has been prepared by each group and are 
incorported by attachment in this report . 


Individuals in both union and management expressed concern over 
leukemias at the plant. At least one other specific issue was 
brought to NiOSH's attention ancmytnously and a specific response 
Overview-- Stebbings- • : Page l 
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is required. 

while e great deal of additional effort will be necessary, gaps 
in our information can be prioritized, bajor gaps appear to be 
in the area of understanding what data is on administrative 
computer systems (largely in Oak Ridge), and what data is 
currently in the bands of ORAO. It is reeoztmended that direct 
discussions with the Oak Ridge Field Office be opened relating 
to data at Pikaton and Paducah and at 0R2SB. 

(A note on local .name usages: in two instances the formal name 
of contacts is a diminutive, Donnie or'Jinmie, while at times 
below the informal version, Don or Jim, is used.) 

Overview and General Aefcivities 



The only activity cm Monday was a general meeting of the KZOSB 
staff with PGDPj DOR, and uni^ representatives en the afternoon 
of the 14th. A large conference room was filled (a sign-in 
sheet for mmeS/DOB staff is available) . The Guards Union was 
not represented, but OCAW was. The RIOSH team were introduced 
and their specific interests were summarized for the audience. 
RZOfH involvment in radiation studies and the MOD with DOB was 
summarised. The meeting broke vp sharply at 3:30 pm, the end of 
the local workday. Ro substantive issues were dealt with at 
this meeting. The tone was amicable, but restrained. 

Union Meeting 

At NIOSK request, a separate meeting with union representatives 
was held. This meeting was scheduled for 9:00*10:30 niursday, 

17 December, but started at 9:40, was moved mid-meeting to a 
cafeteria conference room, and ended about 11:00 as we were 
again displaced. Union representatives at the meeting were Bill 
Harrison of OCAW, W.A. (Bill) Brian of the United Plant Guard 
union, and Xieroy Branham of OCAW. While a wide range of 
specific esqposures, procedures, and plant organisation issues 
were covered in a desultory fashion, the axain purpose ef the 
meeting was to let each group became comfortable with the ether 
and in this it was successful. The unions are concerned about 
health and safety issues (mentioning asbestos and PCBs as well 
as radiation], and raised concern about excess leukemias. 

KIOSK made clear eur willingness to continue meeting separately 
with the unions, on or cff-site, and our intent to copy them 
with materials at the same time as management and DOE received 
them. 

A good relationship with ]cnowledgablo union leaders e»Ti be 
Overview- •StebbingS'- : Page 3 
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e9cp«ct«d in fthis study barring th« unforasesn. 


Advantage was talean o£ tha actions e£ tha Oak Ridga Field Office 
(sea Zisgal Issues below) to raquast a direct meeing with senior 
DOE. Site Office staff. As background, it should ba recallad 
that Jim Hodgas, Safaey and BeaXth Manager for the Site Office, 
had called Salam Kadaraani here just as Z sent a long 
introductory latter to Don Chunbler of mmbS (copies to unions 
and DOS)- regarding our study and visit. Hedges asJced that that 
latter be directed to the I}0S Sice Office. After discussicsi 
with Anne Pidler, it was decided Chat eur posture would be that, 
since NIOSB'S concers is primarily with the wer>;erB and not the 
site or the production function, and since MM8S and not cOE is 
the legal en^Ieyer of the workers. It is proper for NIOSH to 
deal directly with MMES and the unions, keeping SOI fully 
informed, of .bourse. 

There was a one-hour meeting Thuratey p.m. with nyself, Jia 
Hodges, and the head of the Site Office, Don hooher (cot a typo, 
his name is the same at that of one HZOSK team member) . I took 
the e^portunity to enquire about ths Oak Ridge Field Officers 
interest in our study and to review briefly the legal issues 
summarised below, which had been resolved by that point, l 
reviewed the intent of eur study, and the only action Item 
resulting was tfaelr request for a copy of the project e^untery 
and, when available, the protocol. I reviewed my experiences 
regarding the rales of the site and field offices in DOS's human 
health reaearch program and Che way coaBBunleations normally 
worked . 

The meeting was amooth and aaieabla, but X am not sura it went 
as well as I ehought at the time given the concerns raieed by 
MHES at the close-out meeting. 

Close-Ou t Meeting 

A brief close out meeting was held on Friday morning before 
departure of the (remaining members of) the BIOSK team, hmbs's 
main representative here was Steve Fenrod, head of mhbS's SSAH 
Oivisioa. Oenaie Chumbler, who had been our primary contact and 
escort, also represented xheS. DOB was represented only by a 
young sanagement trainee. HIOSH staff reviewed the 
aceomplishmcnts of the various groixps. mmbs cxqxressed gratitude 
that it really was not an audit, and were pleased that HZ08R 
staff were so lauditery both of the records manageiBsnt at the 
sice and of the excellent ca<^aratiec received from KHES staff 
on site. Both were in fact very good, and several lOtSS staff 
went well beyond what would be expected in assisting IflOSH 
staff. 


Overview- •seebbings- - ; Page 3 
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7he only slighcly sousr aera vas thac Ponnia ChuatbXer again 
raised tiria issue that MWSS would prefer that we direct ourselves 
through the P08 site Office. Z reiterated our position and 
suggested that the natter had been adequately dealt with the 
preceding afternoon and that UHES would find that DOS would now 
accept our pasture. Xn fact, to this day I don't know if MUSS 
raised the B\ 2 b 3 ect on its owe or idiether the DOB site office 
still objects to our posture and requested MKBS to raise the 
issue again at the meeting. 

In fact. ^lOSH needs to deal directly with the Oak Sidge Field 
Office regarding studies at sikscon ana Paducah, and data at 
ORISB. 

{I have initiated this eesveraacion beglning on 4 February 93.) 

Oueetions relating to the Privacy Act and access of BIOSH staff 
to records negati-vely impacted the aeclvieias of the NIOSK field 
teas to some degree. 

On 29 Sep 92, Jane u. Greenwalt, FOIA/Privacy Act Officer at the 
Oak Ridge Field Office, faxed an extensive set of material on 
the Privacy Act to all of the contractors under the Field Office 
(copy attached) . This is being followed up by visits to each 
contractor by Greenvalt in which this material is presented to 
managerial and administrative staff. The presentation is said 
to emphasize the legal penalties for violating Che Act. 

Greenwalt made her personal presentation at Paducah ODP shortly 
{date undetermined) before our visit. It seems the faxed 
material also conscicuced the viewgraphs of her presentation, 

Zc is not clear whether she specifically was invited to, or took 
the initiative in, presenting this ataterial as specific 
preparation for HlOSH's visit to the Paducah site. 

By Tuesday (15 Dee) noon Dave Dtterbach reported chet industrial 
hygiene staff would sot even let him have copies of blank forms, 
let alone sanitised records, because of some orders they had 
received at the end of the week preceding our visit. 2 
immediately saieed this issue with Donnie Chumbler, who let me 
read a file of interoffice menoranda (copy attached) dated lO-li 
See. This material esigiaated at the office in Oak Ridge of 
rafES'e chief counsel. An xmfortunate aspect to these was the 
consistent reference to "BI05H Auditors. " Donnie Chumbler was 
the source of this terainolegy, and it apparently reflects not a 
miscomprehension on his part of our intent, but hie routine 
duties, which Include shepherding auditors of various sorts. 

Early Tuesday afternoon I discussed the matter with Chtunbler, 
and while he believed seme staff were overinterpreting the K^5 
memos, he was uncertain of their exact interpretation. We 
decided Co call Don Hoods, MKBS chief counsel, and had a lengthy 
Overview* -■ Stebbings- ' i Page 4 
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ccjnversation with him mid- aftamoon Tuasday. Donnia Chumbler 
*nd I waara on a spaalcaephona, ao the contents o£ the 
eoRvasrsatlen would not be in doubt. Wa xaQuasced a detailed 
ejralication of the nemos. Woods was perfectly agreeable and 
aboveboard, while I did not request (for this visit) mote than 
random spot acoese to records with names, and the right to 
obtain copies of blank forms and of racorde with identifiers 
removed. The problem was then solved, except for the Medical 
Dept, where the Administrator, in the absence of the physician 
who had given her her orders, stuck to irtiat she had been told by 
the M.D. Jane Greenwalt was unavailable that afternoon. 

Being eurioue and somewhat dubious of the role of the Oak Ridge 
Pi^ld office in responses to our interest in Paduoah, I had a 
brief conversation early «o<Uie8day morning with Donna Cragle to 
find out who Jane Oreenwalc was, who her stiperior was, and 
whether she had inquired about BtXOSH's interests with Donna 
Cragle. <X £^so, as a consequence, insisted on a meeting with 
Doe Site Offic^ staff, discussed elsewhere.} This stimulated a 
quick and apologetic response telephone call from Sreenwalt, who 
insisted it was a routine presentation which she was also 
planning to make at Pikeeon. 

Greeawalt admitted to being perfectly aware that the DOB Health 
and Mortality studies had made their accommodation with the 
Privacy Act some IS years previotialy. X suggested that since 
these sites were all under study that it would be rnost^ 
appropriate to add a viawgraph or two to her presentation to 
explain how the Health and Mortality studies interected with the 
Privacy Act. She agreed. 

Greeawalt added what X suspected, that HIOSB had been added to 
Che list of routine users sometime in the mid-lSfiOs (I knew 
application was made during the Piketon Study). I don't believe 
we have Che details of that; I also suspect we need to have 
persons identified authorized to access those records, and 
perhaps the list distributed dietributed as on pp. 24-25 of the 
larger attachment. 

Jane Qreenwalt is at S15-S76-121S (9.8. Dept, of Snergy, P.O. 

Box 2001. Oak Ridge. TM 37831-8S10) ; James Foutch, Che Chief 
Counsel at Oak Ridge Field Office, is at 815-S76-1212 . The 
Paducah GSP counsel is Alan Harrington at 502-441-8228, but hs 
is net seen as playing a role in these issues. The mkks counsel 
in Oak Ridge is Don Mood at 815-574*2218. 
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Pu'tuX* Pl«ns 

Th« exMnsive diPCUBsiona ia «hls r«port are relevant co future 
operations relating to the Paducah site, but immediate decisions 
can be made ia the absence of eeaiplete knowledge of record 
systems smd ea^osxires . 

First priority is capture of a roster for death search and 
cohort definition purposes. This involves combining isiBS data 
files on current workers, ORZSB's roster of Paducah workars, 
copying of esqployee information summaoY cards, followed by at 
least the en^loyment application fromthe main personnel tile 
(raraember: for current workers, job assignments are in "field 
files" scattered throughout the plant. The employee summary 
card in theory covers job apsignsent changes. 

At least external dosimetry filea (probably convuter from Oak 
ridge) and the urinalysis data must be captured and eonputeriaed 
while the dea^' search is underway. The in vivo files are small 
suid should also be captured. 

It will be a several year job to fully understand the plant and 
worker assignments, and, with respect to ionising radiation, 
unless results of the mortality search yield suspicious results 
when analysed with the dosioiecry data, full comprehension of the 
environment may not be warranted. 


Overview •Stebbings* • : Page 6 
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tObSO: 29 January. i993 

FROM: Meary B. Spies 

RS: Paducah Gaaeeua Diffusion Plant 

Trip Reporc 

TO: Distribution 

INTRODUCTION 


A technical evaluation of the conees^rary and historical 
health physics personnel dosimetry monitoring program was 
performed during a visit to. Che Paducah Gaseous Diffusion Plant 
from 14 through i? December, 1992. The objective of the 
evaluatiOT was to determine whether the radiation ea^osure 
monitoring data, generated by programnatie health physics 
mcnieoring, waf ' suff icisntly con^rsbensive, adequately 
documented, reliable, complete, and stored in an easily 
retrievaJ^ils manner to support the technical requirements for 
performing a study of the health affects in people who have ever 
worked at the plant as employees of the Government Owned, 
Contractor Operated facility (GOCO) . 

No central records repository exists although the GOCO 
facility maintains a comprehensive set of records on radiation 
exposure monitoring stored at several leeatiens (including Oak 
Ridge National Laboratory) . in many different formata on 
computer files and paper documents. Although the number of 
people who have ever worked at the facility is relatively small 
(viz., approximately 6000 workers) compared to ocher GOCO 
facilities, there is considerable health physics monitoring data 
for each worker including xirinalysis, external doaimetry, and in 
vivo measurement results. 

Based upon observations obtained from the sits visit, it is 
concluded chat there is adequate radiation exposure monitoring 
data for individual workers to facilitate the epidemiological 
evaluation of the health of eaq>loyeeB at Paducah Gaseous 
Diffusion Plant. In addition, the quality of the data and the 
conditions associated with oect^aCienal exposure to uranium urm 
the ether physical and ehemieal hasardoue being similar to those 
at Che Portsmouth Gaseous Diffusion Plant, it may be possible to 
combine these two working groups into a larger cohort for study. 
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Mg - DoQiild Chtxmblftr v&s our host and facilitatad all 
aacessary arraasetoants to meat ta^micsl and administrative 
|!ereoanal at the plant, antax restricted areas, and vitness 
records and files os an ad hoe basis. Those with S-la?al 
clearance have unrestricted accass to the site, includlnig the 
vault where most of the historical records are stored. Accass 
to secure areas and classified materials was provided by escort 
for those without recpaired clearance authorisati«3 . It was not 
passible to obtain ec^ies of personnel records and saa^le forms 
because of sane recent manapemant directive regarding 
interpretation of the privacy act. Although this directive made 
it impossible to obtain sas^ie a(q>iea of the relevant records 
observed during our visit, it is anticipated that this problem 
will be resolved prior our return to Paducah. 

and were id«itif led during 

the opening'-sessien as indlvidusT^^^ociated with plant- 
operations %rha have worked at the plant for forty years and 
represent a ccmslderable resource for institutional memory. 

Both started working at the facility in 1951. 

Our team was introduced to Br. Jim Bodges, the deputy SOI 
director located at the plant sits. Representatives from the 
Oil, Chemical, and Atomic Workers (OCAW) union attending the 
opening session were Jim Key and Bill Harrison. Jim is also the 
representative on Environmental, Safety euad Health issues. Bill 
is the Safety and Health ehairpersen. 

Messers Tony Dodd {ext. €05ft) and Kenneth Duncan (ext. 

S058) represent the professional health physics staff and are 
located is the 743 building idiich is outside the security 
island. They have respoasibilicies which es^hasise extemal and 
internal dosimetry, respectively. Mr. Orville Cypret {ext. 
ei73i is the overall manager of the health physics dosimetry 
organisation. (During our visit, the HRC was also at the plant 
in preparation for the pending transition of the site to a 
private corporation. The health physics staff was required to 
attend meetings with the nrc on is December.) 

a retired eiqployee who formerly was 
manage^r^ths health physics organisation, visited with us for 
four hours on IS December and offered considerable information 
about the historical health physics and environmental monitoring 
praceieeB. He ie willing to participate as a paid consultant in 
future discussions. X believe that his services will be 
required in any future studies of this facility. 

It was suggested that v« contact Rhonda Bogard {615-574* 
3539), a supervisor at the Martin Marietta Y12 Processing 
center, Co obtain more infomation and historical records and 
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procedures post 1983 irtiieh are coasolidated at the corporate 
center. [Note that Kioada's spouse, was the former 

manages of Bieassay and Dosimetry at ORNlt'XlO as is now involved 
with dose reconstruction for ttartin l^letta.] 

Ns. John Price is the supervisor of the bioassay 
laiboratosy. Kr. Ray C. Shrewaberry has worked in the bioassay 
lab since the early i970s and rqpresencs an important resource 
for interpretation of the uranium bioassay analysis performance 
characteristics. Steve Bolsbouser is the section head of the 
analytical laboratory function. 

HISTORY 

The Paducah facility was eonstrueted starting in January, 
1951 through December, 1954'. Bowever, one of the cascades came 
on-line in October, 1992, so that preeassing of enriched uranium 
eeomenebd- at that' date. fead.plsit began manufacturing iTFg 

in 1953. significant upgrades to the facility were made in the 
ld?0s. 3^proxlmately 1,850 people were involved in the first 
operations of the facility. Paducah has always been associated 
with the Oak Ridge Rational X»aberatory through the GOCO 
relationship. Until recently, the Portsmouth Oaeeeus Diffusion 
Plant was operated by doedyaar Atonic. Re«, both facilities are 
operated by Martin Marietta. Prior to Martin Marietta, the DOS 
contractor for the Oak Ridge and Paducah sites was the Union 
cazbide Corporation. 

Low assay, enriched U30s is con-verted to UPS in the 
conversion plant. The majority of first occupational uranium 
es^osures were associated with the conversion plant. A 
significant health hazard is associated with amount of fluorine 
involved in the process since DP 3 + H 20 yields hydrofloric acid 
(KT) There were very few releases of urMixun during the 

first ten years of operation. In 1980, a new vaporizer and 
condenser was Installed at the feed plauit which pre-vided better 
controls for the product and tailings. 

An explosion and fire occurred in 1962 which produced the 
most noteworthy acute release at the plant. 

Fifty to seventy tons of 003 had to be converted to UPe on 
a daily basis in building 320 which required from thirty to 
forty tens of fluorine per dayi In 1956, a uranium metal 
foundry was constructed. Building 340 was used to store UFe in 
55 gallon drums for uranium metal eenversiea. 

An aluminum emelter was constructed in the 1960s to process 
the contaminated metal (eot^ressor blades, uranium scrap from 
declassified weapons components, etc.} arising from the cascade 
upgrade project. It was thought that the contaminated alimlnum 
reclaimed from the smelter could be used for the next cascade 
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A nickel smelter was also constructed to process the 
classified barrier material components that did not meet 
performance specifications. The unused nickel, whieb was not 
contaminated since it did sot meet requirements for installation 
in the cascade, was considered a national strategic asset that 
eventually could be i8q)ortant. A considerable amount of 
contaminated barrier material was also available frcci repairs 
and upgradss performed on the cascade. 

The operatic of the enriehm«it facility involves input of 
natural uranium as UFfi whieb becomas enriched in the isotope 

via the gaseous diffusion process in the cascade building. The 
Paducah plant reaches s mswjmum enrichment of approximately 2%. 
Output produce from Paducah is used as feed material for the 
Portsmouth gaseous diffusion plant where enrichments in excess 
of 90% are aeteined. 

Along with the enrichment of comes which is 

responsible for the majority of the internal dose. It is not 
possible in the gaeeeus diffusion procees to efficiently 
separate these isotopes since their masses are so close. 
Likewise, because some of the feed Mterial had been cycled 
within the weapons cosq^lex with less than optisnam quality 
control, some plutonium, tsehnicium, and neptxinium has 
eontamined the cascade facility, ^ase eontaminents have 
necessitated ioqileaentatien of bieaseay monitoring. 

The enriched product is shipped to the PortssMUth Osseous 
Diffusion Plant as DPg in gas eylinters nAiere snriehment may 
continue to proceed to provide in excess of 90% by mass. 

In addition to enrichment capabilities, Paducah differs from cbe 
Portsmouth facility in the manner in which it uses *non'firBi* 
contracts for the purchase of electric power. Paducah will taka 
advantage of ches^ power in the evening and increase the gas 
density in the cascade as a method of increasing production. 

Ten eons of OPs are liquified, stored and shipped in 
cylinders to Oak Ridge or Portsmouth where it would be vaporized 
into their cascade system. Tailings from the higher enrichment 
process were returned in the same cylinders to Paducah fox 
reprocessing. 

The tr. S. Department of Transportsticn requires that the 
high pressure cylinders ussd to store and transport the product 
and feed materials be disassembled, filled with a wash solution, 
rinsed, and pressure tested. The fluorine buildi^ in these 
cylinders could present an e^^osure hazard. Likewise, the 
buildup of brenmstrahlung and other rediations emitted by these 
cylinders, especially when esqpty, do pose a serious external 
es^osure risk for the workers in close proximity to the 
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cylinders. sinc« th* Paducah plant does not produce highly 
enriched uranium, these gas cylinders represent the most likely 
source of vfaole bo^ external radiation exposure . 


HEALTH .PHYS ICS MONITQRTWff PRfK^RAMS 

Summary of Records 

The old badge nixsber, which was assigned as a personnel 
identifier, included only 4 digits. A new 6-digit badgs number 
has recently been introduced. mte first digit is an identifier 
for the plant eo the personnel identifier is really only 5- 
digits.} These numbers are uniqua personnal identifiers and 
have never been reassigned po other then the original owner. A 
conversion key is available to track the personnel identifier 
from Che old to the new badge number. Social saeurity number 
is also used..sa the personnel identifier in some of the records 
systems at -Paducah. The badge numbers were unique an never 
reassigned to another individual after termination or 
retirement. Should a worker be rehired, the original badge 
number would be reassigned. Security alee has their own access 
authorisation identification number, called the slip number. 

Most health physics data ia aeBoeiated with the badge number or 
social security number. Security’s slip number is likely to be 
useful only as a eonteaqsorary identifier to track work 
locations . 

A computer listing, Report SSS, Program PRRXL-028. 
includes all active esq)loyces by name, social security number, 
and data of birth. Ken Duncan and Tony Dodd, i^e both use this 
report on a regular basis, shewed us this listing and suggasted 
chat it would represent the most eoatpreheneive personnel report 
availeble on a routine basis. It also includes 
divisien/department, badge no., social saeurity no., name, dace 
of birth, sex, etc. A data base maintained by the benefits 
erganiaation ineludea active and ceeminatad workers. Thsra is 
very low turnover in the ranks of eag>leyees at Paducah since the 
plant is Che only major employer in the ccemmniey. 

An air monitoring program has been etarted during the past 
ewe to three years to measure the airborne concentration of 
uranium in stratagic areas on a continuous basis around Che 
plant CO characterise exposures by job type. These records, 
which are not easily retrievable, are mainteined by operational 
health physics. 

Records of personnel dosimetry results and survey 
measuresoent data are maintained by the oaik Ridge Rational 
Laboratory CM^uters 6 Telecommunication Department (C&TD) at 
the K'25 facility. The R-35 facility is acting as the official 
repository for all external dosimetry records for the Paducah 
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planr. Copies of routine eoRpucar-ganerated dosimetry suinmary 
reports, microfiche, and contemporary computer listings are hept 
at Paducah. A three-plant (Paducah, K-25, and Y-12) dosimetry 
history con^uter data file is maintained by C&TO in Oak Ridge. 
Presently, C&TD is attea?>ting to produce a 4-plant history tape 
which includes the Portsmouth Gaseous Diffusion Plant. Tony 
Dodd and Ken Duncan have attempted to download the Paducah data 
from the cos^uter files at C&TD. Although they posaess a file 
on their local computer system, the data has not been audited 
for accuracy and may, by virtue of the download process as an E- 
Mail message, not be accurate. 

oak Ridge has a composite history for all work sites. 
Personnel and benefits records follow with the job. Urine 
analysis results cards show work location for each monitored 
worker until 1977 when use of the cards was ended. Some 
previous employment history, especially ORML swapping, is 
maintained on the history t^ed maintained at Oak ridge . Copies 
of data on microfiche are kept by Paducah 

Oak Ridge maintains an occupational exposure history 
cimiputer records for Oak Ridge and Paducah. The system is based 
upon Flow Gemini, a records management reporting and recording 
system, and is not a data base suitable for records retrieval 
and manipulation. Data records include several different types 
of flags which may signify chat 1) results that are greater chan 
or equal to some pre- determined level, 2 ) identify an 
acute/ehronic exposure, 3) sec a sampling or monitoring 
frequency. 4) identify a nuclide, or 5) even the amount of time 
since last result was obtained. 

Records are maintained by axibject and employee. Paducah is 
working cowards a central records repository for dosimetry data. 
Computerization of raw data is being accomplished using the 
existing clerical staff on a voluntary overtime basis for data 
entry. In vivo records are entered with little, if any, formal 
quality control. Professional review of the historical bioassay 
data far accuracy and quality assurance involves a cursory 
review of a computer-generated listing created after data is 
input. There are no formal procedures for quality assurance or 
documentation to describe the data entry project. Consensus 
professional opinion is used to resolve discrepancies during the 
data input verification process. A reasonable effort has been 
made to insure that all the data has been retrieved for data 
entry. During data entry, the clerks can set an "integrity” 
flag if any question about the data is raised. An edit is 
performed on data input to check social security number, badge 
number, and name. This edit is certainly not coa^rehensive . 

For example, no cheek is made to validate maiden naunes. 


Dosimetry Records 
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Bistarieal bioaseay data reeordad in the files represents 
"raw" data. The records show no mathematical analysis results, 
such as body burden or dose calculations. Individiual personnel 
files, if available, may contain dosimetry evaluations if the 
worker was Involved in an Unusual Occurrence (UO) or if a formal 
report documenting the incident was issued as a result of an 
investigation. Otherwise, Che majority o£ the data files 
include only raw data. 

It appears that the uranium urinalysis data was used as a 
control mechanism to confirm tbat large acute or chronic 
esqiosures were hot a routine occurrence. That is, routine 
urinalysis results below administrative action levels supported 
the conclusion that the eetablished engineering work control 
tnechaniems and procedures wpre functioning as planned and were 
sufficient to adequately protect worker according to the 
regulations and limits in place at the time of monitoring. 
Whenever a unusual es^osure scenario was identified, bioassay 
data (both urinalysis and In vivo measurements) were obtained to 
document the eaeposure . internal radiation doses stay ba in the 
personnel files for individuals who were involved in an unusual 
occurrence (UO) . 

Ko internal burden or dose results have ever been reported 
to workers since this was not required until 1989 with the 
implamencation of DOB Order S480.1X. DOSS XFRT, a computer code 
developed by Keith Eckeraan at Oak Ridge Rational Laboratory, is 
now used to calculate internal doses . Paducah also has IRDOS 
and CIMDI which are ueed solely for incident evaluations. The 
need to calculate and report annual and committed effective dose 
equivalent for all monitored workers will require a significant 
upgrade in the internal dosimetry program at Paducah. 

The majority of the data available for workers at Paducah 
are dosimeter and urinalysis results. There is vary little 
fecal data and no blood or sputum saaqple data. There is also 
some data from the in vivo monitoring program, but it may net be 
of value since the performance of the detection system was 
unreliable and erratic. Paducah used the mobile in vivo 
monitoring system from "t-lt and could echedule exams only 
inf requently . It was usually not possible to perform an in vivo 
exaun immediately after a suspected UO since the mobile system 
was either net on site or may be out of service being repaired. 
Since the uranium processed at Paducah waa typically quite 
soluble, the lack of an in vivo examination on demand was a 
serious deficiency. 

There are approximately 10‘>,000 urine sample results 
handwritten on 9* x 7" cards through 1977. Stating in 1978, and 
thereafter, approximately 10,000 results per year have been 
entered into the coo^ucer system. 
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The bioasBay laboratory creates a laboratory notebook entry 
for eacb sanple processed. Ths laboratory tecbniclan vlll also 
perform a cotoputer data entry after tbe saaqple has been recorded 
in the logbook. Since, 1989. the bioassay laborato^ enters the 
results into tbe computer netvork. Prior to that time, results 
on logsheets were entered by the CfcTD group at Paducah, in 
1969, the VA2E Analyst System was implemented. 

Bxtemal Dosimetry 

Personnel dosimeters were worm by the workers and tsiken 
heme at the end of the shift. Originally, film badges were 
processed at Paducah. Tbe badge ueed standard Kodak X-ray film 
packs and was similar to that developed for the original 
Mamhattan project used at I>ob Alamos, Hound, and Hanford. An 
old densitometer was fovind in the vault should it be necessary 
to attempt to perform a re-analysis of ths old data. 

The frequency of monitoring was dependent upon the time of 
history and the job. Records show quarterly and monthly 
frequencies . .Suanary data of external dosimatry results from 
1953 are recorded on microfiche. Be old procedures were 
available to document what practice was followed in the event of 
a lost dosimeter. Approximately 100 lost dosimeter badges ware 
acknowledged throu^ 1983. Doses recorded on co-workere badges 
was used to replace the lost result. A flag is used to doewent 
the "estimated" dose result. 

Starting in 1983 Paducah used the Barshaw style TU) badge. 
These badges have been processed at oak Ridge y-i2 plant which 
is fully accredited by the D0BX<AP program. (Paducah is now also 
am aeeredicated user of tbe Y-12 system and maintains a chain of 
custody program as part of the DOBXAP requirements . > 

The first TLD badge used at Paducaih was a 2 -chip dosimeter. 
It was upgraded to a 4-chip dosimeter in 1968 as part of the 
DOELAP aecreditatien. All employees wear a dosimetry (except 
for one individual who does net work at the site) . Badge 
exchange is now quarterly. Extremity monitoring was initiated 
in 1988, especially for jobs involving cylinder inspection. 
Portal monitors were added to the site security program in 1990 
and have been detecting a lot of naturally* occuring radon. 

Some direct -reading, pencil (pocket), dosimeters have been 
used the results of «4iich are recorded in independent log books. 

A centralised External Dosimetry Cos^uter System (CEDS) is 
now being maintained by Oak Ridge for all the external dosimetry 
data. This information is shared with another computer program, 
OHIST, which matches the dosimeter issued with the user's 
identification record. 
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The hiscorical -exteraal doaineery daca was hand-entered 
into Che cox^uter ayacen since the eld TLD readers could not be 
interfaced directly to the computer system. Certainly, 
dosimeter results £r^ Che fllia dosimeters was entered by hand 
at some time in the past. C^ies of procedures may exist in the 
Vault . 


Zctemal Dosimetry 

Simulated and true 24 -hour urine samples were collected 
during the last few years . Coneei^orary results are listed in 
units of dpm U/liter or dpm U/day. Historical results are 
recorded in units Of mierogran n/llter or mieregram D/24 hour. 
Most of the historical data, is derived from single-void urine 
samples which were always processed by florimetry. There was a 
small pilot study to explore the feasibility of using fecal 
sample analyses for dosimetry. The laboratory notebooks 
containing 'thc^ official result records are maintained by the 
bieassay laboratory. Kistorieal records are maintained in the 
vault at Paducah. 

The uruium urinalysis system is based upon the florimetric 
process. 0^34 main concclbucor to internal dose. The 

maximum enrichment was approxisiately 2% and is the value 
typically adopted in converting from mass to activity. 

Results are recorded in units of milligram U/liter from 
1955 through 1977. Thereafter results are recorded in units of 
microgram U/liter. 

The contemporary florimetric process involes taking a 22 ml 
aliquot from the urine sample submitted by the worker. The 
aliquot is digested in nitric acid, extracted using TOPO, and 
fused onto a sodium floridc pellet for florimetric analysis. 
Previous methodologies used a 2 micrcliter aliquot of raw urine 
which was fused directly onto the sodium floride pellet. 

Uranium isotopic analyses are used tc analyse the 24-hour 
samples. The KDL for Che florimetric technique is about 5 
microgram U/1 . 
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The action levels adopted for health physics monitoring are 
as follows: 

Soluble UFg 50 nicrogram U/1 (initial recall) 

UO 2 F 2 100 aicrog TT/1 (admin, control} 

200 (restriction) 

These limits are based upon 20%/ 3S%i and 50% of the ALI for 
class 0, soluble uxanitim with a sample collection frequency of 
30 days. The minimum Detectable Aamoxmt (MDA) of uranium using 
'the florinetrie ^thod is reported to be 5 microgram U/l. The 
gross beta analysis (for technieiun) has an UDA of approximately 
10 ^m/1. Liquid scintillation analyses are performed at Y-12 
and can detect appromimaeley O.OS dpm beta /sample depending 
upon the yicld< quenching, pnd type of saunple. 

Two followup samples are collected and analysed as a 
routine procedure to confirm a result which may be indicative of 
an intabe. FoTlowup saople resulte will be flagged in the 
con^ter records. The flag is s "2" for s special saa^le and 
"B" for a saople used to determine (or calculate) a dose.' There 
are eight different sample reason codes (visitor, routine, 
contractor, special, random, initial) . 

There are approximately 10,000 records of old bioassay 
results up through 1977. J^proximetely 70 • IDO sas^les are 
collected each month for special analysis and 500 to S50 samples 
each month are routines . Workers sire scheduled for bioassay 
monitoring if they work anywhere throughout the plant . Change 
houses and break rooms are not considered radiological areas. 

The schedule requires collection of ssnples during the mid to 
latter part of the work week. 

Bach department is responsible for the logistics of 
transporting samples to the lab. Scheduling is acccraplishad by 
C-ffisil CO the department managers who distribute notices to 
supervisors and workers. (There is a compliance cracking 
program now, but no such for eoB^lianee tracking was 
accomplished In the past. Likewise, notifications Cor bioassay 
ssmpls submission were formerly distributed vis plant mail to 
managsra and supervisors who were responsible to notifying 
workers.) 

The minimum acceptable volume for a single void sample is 
60 ml and for a 24 hour sample is 1000 ml. The latter is less 
than that excreted by the ICRP Reference Nan Publication #23 
which recommends 1400ml as the 24-hour urinary excretion volume 
for men and 1000 ml for women. Retrospective evaluation of 
intake may have to consider adjusting any recorded uranium 
intake for the low 24-haur sample volume. The dates assigned to 
samples represent the sample collection for single voids and the 
end-collection dace for 24 -hour sasipleB. 
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It vas claiaod that the use ot a full 2* -hour urine aampls 
collection was a "political” exerciae which was requested to 
dsomonstrate that any usaniun upcahe was net larpe. J^parantly, 
results of 24 -hour saaqpllno was not used other that often other 
than to docunsnt that uranium intake was small, no dosimetry 
evaluation results were observed in any of the dociuBcntation or 
records reviewed during this visit. Such iii£ozmati«i, if 
availeble^ must be contained in OO reports or individual 
personnel files. 

The bioassay laboratory also processed sas^les of water for 
wells . Plutonium snd urinelysas ware performed at the Oak 

Ridqe X -10 lab. 

The actual results for eontssporary analyses are recorded 
in the cooqsuter data base along with tiM MDA. Historical 
records contain only the result. There appears to have been so 
bias or eerrupt'ion of the data. Some seros were observed in the 
result reports. Very old data was determined by visual 
c^i^arlson of jaoureseenee with standards, fiesta 0 * entries were 
seen in the records which indicates that the samples were sot 
exactly scro but did not meet the expected flourescence for the 
first standerd. 

In vivo tneasuremencs have been performed using the y-12 
mobile whole body counter since about 1967. Although upgrades 
to that very old system have been made through the years, 
results of routine monitoring for uranium of low enrichment 
still remaine unreliable and, in my opinion, have limited value, 
measurements performed in support of accident investigations may 
be useful with the bioaasay data in evaluating intake. This 
decision is based v^on the the uncertainty associated with 
background of the large Kal(Tl) detectors used to measure low 
photon energies from U235. In fact, background is difficult 
to characterise because the results are so variable from subject 
to eubject. This variability, combined with the limited 
sensitivity of the detector system for lew energy photons from 
severly ic^iaccs the reliability of results from routine 
monitoring. On the other hand, in vivo measurements of workers 
having a known or suspected intake may provide supplementary 
information to confirm an exposure. 

in vivo monitoring vac performed for both uranium and 
neptunium. Approximately 300 to 400 examinations were performed 
each year depending upon the scheduled visits of the mobile 
facility. The system has not been used since 1989 because of 
system deficiencies. The DOB Tiger Teem identified the in vivo 
monitoring progrsai es deficient. 

Result records of both in vivo end bioaseay meaeurenents 
were reviewed in the files et Paducah. An inventory of records 
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tiieir occupational es^oBure. 

Although char* w«ra r*latively few accidancal ralaasas of 
maCeriala during the first ten years of operation, in 1962 there 
was a big es^losion and fire in which relaaseB vara very 
signficant. The eenditiona associated with this incident are 
well docunented in reports and i&onitoring data. 

In 1953 Che first UFs was produced in the feed plant. 

Fifty to seventy tons of material were converted on a dally 
basis in building 320. The flourine plant had to produce 30 to 
40 tons/day to keep with productionT 

In 1956 a uraniiun foxmdry was constructed for production of 
uranivun metal. The alttminupi smelter was fabricated in 1960 as 
part of Che system upgrade. Both clean and eoncaainated scrap 
from oppressor blades and declassified veepene coasponenta were 
processed in the smelter. Contaminated and clean scrap were 
processed separately. The intention was to reuse the 
contaminated aluminum for the next cascade upgrade . 

The nickel smelter was fabricated to reprocess barrier 
materials that did not meet perforsianee specifications since the 
classified parts could not be returned or sold as scrap. The 
contaminated barrier materials were considered as a national 
strategic asset and would be saved for future use as nickel 
ingots . 

Initially, data associated with occupational exposures were 
not published for fear of alarming the workers. This was 
changed and a work restriction policy was ia^lemented whenever 
high dosimeter or urine sauries were observed. 

High beta dose rates (e.g., 30 • SO rad/hr beta) could be 
received at the flourine reactor vessel from the and Pa234. 

Uerril Sisenbud, KASL Publication #56, identified that aging the 
ash in the reactor vessel would significantly reduce these dose 
rates . 

Workers in the feed plant frequently es^erienced 
contamination of their dosimeters making the results inaccurate. 
A dosimeter exchange frequency of weekly was established for 
these workers who were most likely to receive exposure. Other 
dosimetry badging frequencies were used in eddition to weekly 
since it was not necessary to monitor those unlikely to be 
exposed so rigorously. 

The design of the external whole body radiation dosimeter 
came from Oak Ridge. In 1952 - 1953 a calibration system for 
the dosimeter using Eastman film was developed. Dosimeters were 
originally not taken away from the plant site. Badge boards 
were provided at the exit points. This policy was changed in 
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the early ISSOs. Thereafter, some aerenge readings becane a 
frequent occurrence. The eatlmate for the minimum detection 
limit for a badge was ^proximately 30 mrem. 

Urine san^les were collected at the start of a shift week. 
Later this was extended to the start and end of a shift week. 

Some e^^osure to soluble uranium was observed from the results 
of the urinalysis. If a sample from a worker was higher than 
ss^ected. £ollov>up samples were scheduled. Rigorous follow-up 
Basiling was initiated in the event of an incident or accidental 
exposure . 

At the inception of the bioaesay program, the labortory was 
eomingled with the plane Isbortory. Later, the bieassay 
laboratory was relocated to. medical. 

Three measurements vara made with each saa^le and the 
average was recorded as the official rssule. The analyst would 
make errors 'in'the laboratory notebook. The satmpla # and badge 
# would be entered into the official record book however the 
analyst would enter saa^le log 9 end not the worker's name. 

Mr. Gene Grown was the industrial hygienist for Mr. Baker. 
He died last year. Hr. Charles tuzock was Che replacement 
health physicist who left and went to Union Carbide (Oak Ridge) 
in 1970. 

There was little teehnicium and neptunium bieassay after 
the initial studies since it was decided that you can't have 
these nuclides without measurat^le uranixjm. That is, if the 
uranium was in the body then it is very unlikely chat any 
cechniciun or neptunium were present either. 

Starting in 1960, a few workers were transported to Y*12 
for whole body counting. The production workers were scheduled 
for whole body counting at Oak Ridge starting in 1962. The Y-12 
mobile whole body counter started visiting Paducah in 1968 on an 
annual basis for cne month at a time. A few individuals from 
each 10 man crew received in vivo measurements when the counter 
was at paducah. a total of approximately 100 workers and 
controls would be measurement. There were significant problems 
with the results of these measurements which was assigned to the 
presence of radon decay products. 

Most of the in vivo measurement data was negative which 
tends to support the results of the air monitoring data. Of 
course, neither cf these two methods was (piits sensitive enough 
CO detect low level acute or chronic exposure. 

Fixed air monitor filters were changed every eight hours. 
Operating people were used to exchange the filters . An 
aut«Batic strip filter mechanism, operated by a clock, was later 
installed to automate the process of filter changes. 
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Special air moaitarin? waa ioplameBtad during cascade 
element rebuilds. Breathing zona air samples, which were 
assumed ee he ninety percent efeicient, were attached to workers 
during the shift. These filters became eontamined with sodium 
carbonate anmoniuB esjrbonate. 

Chemical es^osuxe co #1 fuel oil and mineral spirits was 
common during 1952 - 1953. There waa no carbon tetrachloride. 

An emissions inventory was conpleted in 1954 to identify what 
materials were being emitted. Enormous walk-in vapor dagxeaser 
cabinets involving trichloroethylene {icsi were used to 
decontaminate and degrease components. These cabinets were 
approximately 13' x 30' in dimensions. Significant ventilation 
was provided to exhaust the solvent vapors. The vaporized TCE 
found its way into soil . J^proximacely i ton/day of TCB was 
released to the atomsphere. 

Gylinder^waahiag and testing was reguirad by the Department 
of Transportation (DOT) . Approximately 10 tons of liquified OFs 
is contained in a cylinder when coeapletely full. The cylinders 
are shipped to Y-12 or Portsmouth where it would be vaporized 
into their cascade systems as a product material. Tailings from 
the higher enrichment procea would be returned in the "empty" 
cylinders to Paducah, cylinders would periodically be 
disaasembled. filled with a waah eolution, turned, tilted, and 
drained aa per DOT regulations. 

The empty cylinders would experience a ThP buildup which 
would result from the thorium floride particles not being 
entrained in the gas stream during offgassing sc Y*ia or 
Portsmouth. The hazards asaociated withche ThP were minimized 
by storing the cylinders for three months after emptying but 
before washing. Considerable beta activity remains even after 
14 half lives. 

Air filtera were counted using a parallel plate pulse 
counter. The whole filter was inserted into the proportional 
counters. High volume air filters were 4" in diameter. Long- 
term filters were i* in diameter. The strip filter paper in the 
autemacie aampler provided I" diameter circles. Air monitoring 
was performed during disaeaembly and salave work. 

The highest exposures were experienced in the feed plant. 
All workers in the feed plant were mohitored using urinalysis 
and air sampling. People were rotated through different areas 
so they might be ejqpoeed to beta activity, soluble uranium, and 
florine areas during the year. The highest potential for 
exposure was the job of handling ash in the feel plant. 

Heat stress was a significant concern. A cooling box was 
constructed which allowed a worker to be cooled rather quickly. 
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Workars devoi^«4 a eolacanea £or haat stress. It was found 
that r^ld cooling vas better Cor reducing Che effects of heat 
stress Chan ambient cooling conditions. 

The medical supervision vas c^lCe good. Both exposures to 
uranium and florina <RP} vsre monitored by the medical staff. 

The first cell of the lC-25 diffusion plant was finished in 
1943*1944. The system became operational in 194S. K-27 started 

operation in 1945. R*29 started in 1949. 


Changes implemented by. management without consultation or 
explanation were cause for great concern to the workers. Many 
of thesa changes were implement overnight. It was claimed that 
Che v^oriser . area was the location ware most exposure was 
received. Concern was also raised about the RCB storage 
facility. 

eoneluaiona and Recommendations 

The wealth of available personnel occupational radiation 
exposure monitoring data should provide adeguate support for a 
study of health effects observed in the working force at 
PaducaJi. A signlfeant effort must be undertaken to transform 
this data into a eomput«r*cospatible format einee moot of the 
bieaasay records are either handwritten or on microfiche. The 
plant is currently in the process of entering some bioaseay data 
into a computer data base system. Unfortunately, lacking 
adequate resources in manpower and funding, Che quality of these 
new cosputer files may net be adequate. The first priority in 
initiating the study at Paducah should be to develop procedures 
and a rigorous quality assurance program for coaputerizing the 
exposure monlcoring data. 
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Sevsx&l individuals have been identified and are available 
vho would provide ue with a reeource for capturing the 
institutional memory for Che Paducah gaseous diffusion plant. 
Information provided by these Individuals is very important for 
incerpcreting soma of the historical procedures and operations 
which nay have led to occupational exposure. Another priority 
effort must be to develop a formal, contractual relationship 
with a team of individuals who represent the instieutional 
memory bo that KIOSH has a technical resource for interpreting 
Che history of the facility. 

ths similarity is operations and'es^oeure monitoring 
programs bacwaan eba Paduoah and Piketoa gaseous diffusion 
plants would present a good opportunity to combine the working 
force at these two facilities In order to increase the sise of 
Che study p^ulatlon . 

The labo7..unions have encouraged NIOSM to undertake a 
health effectB" study of workere at Paducah. 

The bieassy uriaalyeis program for uranium, neptunium, 
plutonium and technieium are similar to proeeduxes and 
methodology used at other sites . Paducah used oak Ridge as 
resource for all its bioassay procedures. The routine in vivo 
monitoring daca is not likely to provide amy useful information 
for classifying workers into exposure categories. On the ether 
hand, in vivo measureaents of workers with a knows or suspected 
intake should provide useful infonsation for ea^osurc 
assessoent . 


I 


Kealth Physics- '•SpitS'- : Page 23 



243 


ojurr 01/22793 

To: Fll* 

saee: January 15« 1993 
From: Dianna R«od«r 

Managerial Technical Infomahion Specialist 
Subject: Trip Report of Visit to Paducah Gaseous Diffusion Plant 


On the folloviag pages, the Inventory of each Department will be 
preceded by a program synopsis, and followed by an overall 
inventory of aaeimated record totals <cubic feet) . Sach 
inventory will also contain, if available, detailed information 
describing: _ 

Record Types :Cards, one or two-sided, conputer 
printouts {buxet/unburst ) , Picbe, 
bound log books, data binders, 
spiral notebooks, etc. 

Clipped files iRecords containing stales, paper 
clips, string, bands, etc. 


Special print :1ICR carbonless paper, red pencil, 
blue pencil, lead pencil, etc. 


Paper types sStandard, legal, onion skin, 
card stock, etc. 


Drawer Capacity: Pull 
.50 


1.25 St 1.5 (these drawere have 
files stacked both vertically and 


Ft. 
Ft . 
Ft. 
Ft. 


8D10URT OF RBCORDS NanrTAIXSD ON SITB 
Health Physics Recorde (Vault Area) • 

(Office Arees) • 

Benefits (Office Area) * 

Personnel (office Area) c 


56.00 Cu. 
22.75 Cu. 

8.00 Cu. 
70.50 Cu. 
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H«dical (Ofifics iiraa & Estimated Vsult)^ 167. 2S Cu. 

TOTAL - 324.50 Cu. 
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INVENTORY STATUS OP X2ALTB PHYSICS RECORSS 

He&lth Physics records (Active) eacist in numerous areas on the 
site. Records are cecaiaed in external dosimetry, in Vivo, and 
the bioassay lab. From this initial visit, it appears as chough 
90% of the inactive records (all areas previously listed) for 
Health Physics are presently stored in the on-site record vault. 

Curing this initial visit, the folloving inventories were 
completed: 

Bxeemal Dosimetry 
SB^loyae Bioassay Cards 
la Vivo Printouts 
Visitor Bxtemal Cosistetry Cards 
Koqployee Teatporary TI,D Cards 
Piche 

_ Inactive Health Phyaiea Records 
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INVSZrtORY OP HEALTH PHYSICS RECORDS 
RETAINED IN ON* SITS VA0L7 
MARTIN MARIETTA SITE 
PADCCAH, KT 

{Deparcsiene Contact: Tony Dodd) 


INCLUSIVE 
From 


1. AEB Drina Data July, 1990 Sept., 

1990 

Full Drawer a l.s Cu. Ft. 

2. Film Badgo^ork Shaata 1952 1959 

- Full Drawer a l.s Cu. Ft. 

Red Binders ' 

No Staples 

Some data written in red pencil 


DATES 
Through 


DESCRIPTION OF RSCQRDS 


3. Film Badge work Sheets 1950 1974 

Full Drawer a l.S Cu. Ft. 

Red Binders and Clipped Records 
Staples 


4. Film Badge IBM Printout 1953 1973 p 

Pull Drawer • l.S Cu. Ft. I 

8 1/2* Printouts I 

Groupings bound by string I 

Printouts • not burst | 


S. Film Badge IBM Printout 1974 197? 

Pull Drawer a l.s Cu. Ft. 

Full sized Printouts 
Groupings bound by string 
Printouts - not buret 
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HEALTH PKTSICS RSCOROS {Conti&u*d) 



Through 

6. tTrin&lysls log sheetfl 1952 1962 

(Visitor data iaoludad la logs) 

Full Draw«r • 1.5 Cu. Ft. 

Bound log books 
Spiral notebooks 
Red Binders 


7. Urinalysis log sheets 1963 1973 

Full Draver - l.S Cu. Ft. 

Red binders 


d. Urinslysis log sheets 1974 i978 

Full Drawer a l.S Cu. Ft. 

Red binders 


9. Fixed Continuous Air Samples 
C-410, C«420, C-340, C-710 

Pump Room, C-4Q0 Teo^. Lab Feb, 1953 June, 

1977 

Full Drawer a l.S Cu. Ft. 

Staples 

3 •sided records 
NCR Paper (Blue Ink) 


10. Fixed Continuous Air Samples 
C-4ao, C-409 Converter, C*720 

Converter July, 1953 Jam, 1979 

Full Drawer a l.S Cu. Ft. 

Staples 

3 'Sided records 
NCR Paper (Blue ink) 
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REALTK PHYSICS RECORDS (Continuad) 


DBSCRIPTIQW OF RgeORPS 

INCLOSiyB 

■DATES 

11. Fixed Continuous Air Samples 

C'310, C-315, C-720 Compressor . . 

1979 

.Kay, 

1953 

Jan. , 

Pull Drawer ■ 1.5 Cu. Ft. 

Staples 

2 *Bided records 

NCR Paper (Blue ink) 

- 



12. Portable, Air 1952-1972' 

(All Area Sasqiles) 

High yol 4 ^t,^Air 1952-62 

Special 'Test C-340 

Summary Fixed A Portable Air 
and Flow Sheets 

. 1952 
. 1952 
. 195S 

.1953 


1972 
1962 
- 1959 

1964 

ApproxiMtely 2 5 bound logs 
containing approx. 300 pages/leg 

- l.S 

Cu. Ft 
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KSALTH PHYSICS RECORDS (Continued} 


13 


DBSCRIPTIOK OF RECORDS IKCLCTSIVE DATES 

ggop Through 


. Film Bad^e Reports to Area 

S\^ervi8ion (Also includes sumaariaa 


by Area) 

HP and Hygiene i9S3 

C'315 Oper 1953 

C-340 Oper 1957 

Haint 1957 

C-400 Oper <• .1352 

Utility Uaint. . 1954 

C«4io Oper. Inel. C-331 Vaporiser. .1952 

Maint 1953 

Inst Haint 1953 

Elec. Haint .19 53 

C-710 Lab iaoluding early C^aoo 

I setopi^ ’%ab 1953 

C*720 Canpresaor Shop 1955 

.C-720 Rebaldlng 1955 

C>720 Machine Shop x9SS 

C'?20 Converter Maintenance 1955 

C‘720 Mechanical inspection 1954 

C«72a Held Shop 1959 

C-72Q Sheet Metal Shop 1957 

Misc. Film Badge Results including 

Winger Construction 1955 

Health Physics Inspections. Reports 
and Audits .1952 


.NO DATES 


1956 

1957 
1959 

1958 

1959 

1958 

1959 
1959 

1957 

1958 

1959 
1958 
1956 

1956 

1957 

1957 

1958 
1957 


1959 


1967 


Full Drawer = l.S Cu. Ft. 

Red Bindere approx. 3" thick 
Onion Skin paper throughout each 
bound log 


Health Physics- • Spits : Page 30 




250 



DRAFT 01/22/93 

KEA2.TK PHYSICS RECORDS (Continued) 


DBSCRIPTIOy OP RKCORD_S 


IHCLPSIV E DATES 

FgfiS I 


14 . Hand Contamination Surveys 

(Hand Counts) 1952 

P.B. King over PAL 1954 

status Reports & Vorkehects 19S2 

HP Investigations of External. 

E5q»osure .Oct., 

1959 

HP Invest . of Continuous Fixed Air 
Samples above fiuide Peb., 

1959 

Portable Air Sample Results, various 

areas including graphs 1953 

Inventory^ Inspection of 

Rad. Sources 1952 

Status Reports 1968 

Misc . Lab Reports 1954 

ISOdose Plots C-400, C-4i0, C'410. .Feb., 

1969 

Personnel Contamination (Coveralls, 
gloves). C-410. C*340. C-710. . . .1958 
HP Inspection Reports, C*410. C-420, 

C-720 


1961 
Apr. , 


Hours worked in Tower Area . . 


.1958 

1963 

pocket Chamber Rpts., C-720 

Mechanical Inspection 

Hrs. worked in Trace Area, C-400 . 

. 1953 
.1961 

1964 

Ten Highest Ext. Exposure 
(Yr. & Otr. ) 


.1959 

1964 

Divisional Reports 


.1958 


Quarterly Reports 


.1952 


Subcommittee Reports (HP) . . . 




Misc. Maine. Division HP 
Procedures 


.1952 

1961 

Description cf Operations Air 
Midgic Itopinger and Grab. . . 

samples, 

. . . .1952 

1957 


Full Drawer » 1.5 Cu. Ft. 

Red Binders 
Staples 

Quarterly Reports have staples and clips 


Health Physics- -Spits- * : Page 31 





251 


DRAFT 01/22/93 

»BALTK PHTSICS RBCORSS {CODtiauAd} 

DBSCRIPTIOW OF RBCORDS IHC1.PSIVB BATES 

Through 

IS. Film BadgA A8Blsaaaat< Work Sheets ead 

Reports (Xacludas weekly readings) .1952 1950 

Full Drawer ■ 1*5 Cu. Ft. 

Red Binders (75% e£ binders are 11* x 17*} 

Staples — - 


16. Orinalysis IBM Printouts by 

Quarter 1977 

Dept. Summaries and by individuals 
Revests for Saqposure Data 

One -binder approx. 3* thick • .75 Cn. vt. 


17. Bealth Physics Inspection Reports 

C>400, 0-409, C‘74<<B June, I9S7 

1979 

C-400, 0-409, C-720 Converter 

Uaint Jan., 1961 

1979 

Scrap and Surplus Sept., 1960 

1979 

C-340 Dee., 1960 

1977 

C-410 leodose Plots Oaoma Rad. . . .Aug., 1968 

1976 

C-410, 0-420 Sept., 1967 

1977 


1.5 Drawers s 2.25 Ou. Ft. 

Red Binders 

stapled 

Clipped 


Dec. , 

Dec. , 
Dec., 
Apr. , 
Aug. , 
June, 


IB. Urinalysis Log Sheets Jan., 1980 Dec., 

1980 

Full Drawer - l.S Cu. Ft. 
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HEALTH PHYSICS RECORDS (Coaninufttf) 


DCSCRIPTieW OF RECORDS 
Through 


IHCLDSIVB DATES 
gg^ena 


19 . In Vivo Counter Data 

(Generated by Y-12) 1969 1977 


1 . 5 Drawers ■ 2.28 

.5 Drawer of Interoffice Gnvelopae coetaiolng data 
4 Boxes of In Vivo Tapes 
Printouts - unburst 


20. In Vivo Counter Data 

(Generated by ¥*12) 1978 1382 

1.5 Drawers - 3.25 Cu. Ft. 

Printouts 

J^prox. 5*7 boxes of disks for 1983 data 


Further inventory efforts resulted in locating the following HP 
data: 

21. Summaries and Quarterlies Cor 

Departments and individuals 1979 1982 

(Drawer Location: B'7*5) 

Drawer > .75 Cu. Ft. 


22. Raw In Vivo Data 

(Drawer Location: s>9-8) 
O.S Drawer ■ .75 Cu. Ft. 
Printouts * unburst 


23. Cranium Urinalysis Workbooks . . . .1952 1959 

(Drawer Location: S-l«6> 

Full Drawer ■ 1.5 Cu. Ft. 
i^rox. 35 logs, 150 pgs/log 
Bound Log books 
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HEALTH PHYSICS RECORDS (Continued) 

PESCRIPT IOH_Q.g RECORDS I1«:LUSIVE DATES 

grom ■_ ■ Through 

24. nrasium Oxinalysie Logs. 1959 1966 

(Drawer Location: B-l-5> 

.75 Drawer • 1.0 Gu. Ft. 

Approx. 20 le^B, 300 P 9 B./I 09 
Bound Log books 


25 . Oraniun UrinalysiB Z^ogs 1966 1976 

(Drawer Location: E-l>2) 

^prox. 6 red binders 

i^rox. -SOO pgs . /log 1977 isai 

(NOTE : Dranium Fluoristetrlc procedures for 
years 1961 and 1979 t^ed inside red 
binder cowers) 

Red Binders - 1.0 Cu. Pt. 


26. Uranium Urinalysis Legs 197? 1981 

(Drawer Location: E*i«4) 

Full Drawer a i.s Cu. Ft. 

Approx. 25 logs, 200 pgs./log (1966-1976 data) 

Bound Log booics 


27. Fluoride Orinalyaia Logs 1952 1961 

(Drawer Location: JJ>l-6 aka S-l-l) 

Full Drawer e 1.5 Cu. Ft. 

Approx. 25 logs, 100 pgs./log 
Bound Itog books 


38. Joe Harding Litigation Case 

()<sn growing borne, no stonach) 
(Drawer Leeaeien: 6«4«6) 

Pull Drawer ■ 1.5 Cu. Ft. 

3*4 Expanding Files 
Bound Litigation Files 
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HSAXiTH PHVSICS RECORDS {Continu«d) 


DBaCRlPTION O P RBGQRDS 
Through 


ISCLPSIVB PATBS 
ygeai_ 


29. Employee Terminaeion Raporcs co K-25 

Ssq^osure Reports 1975 1978 

Transfers to Central Repository 
{Drawer Location: E>7-6) 

Bull Drawer « 1.5 Cu. Ft. 

Correspondence files in all eonf iguratlons 


30. Standard Procedure/Folicy for 

Health Physics 1964 

Respiratory Proteetion Procedures 
Contaainat'ion Liaits 

Radiation Manual 1958 

HP Trainias Manual 

HP Frogran Manual . .1964 

Paducah HP Program 1961 


Joe Harding File (Worker Litigation) 
Purdue File (Worker Litigation) 
(Drawer Location: im-9*6) 

Full Drawer • 1.9 Cu. Ft. 

Files 
Manuals 
Red Hinders 
Notebooks 

Stapled Articles and Files 


31. Stack Samples 

(Drawer Location: E-a-4) 

.5 Drawer « 1.0 Cu. Ft. 
Printouts 


32. OCAW Exposure Reports of Btuployees to Union 
(Drawer Location: B-8«5) 

l.S Drawer « 2.28 Cu. Ft. 

Staples 

Copies of Logs 
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HEALTH PHYSICS RECORDS (CenClnu«d} 

ES3CRIPTION_OF RECORDS INCLDSIVB. 

grom -- 

Through 

33. OCaw Bs^osure Reports of Binployes to nnion 
(Drawer Location: S-S'S) 

1.5 Drawer « 2.25 Cu. Pt. 

Staples 

Copies of Logs 


34. ABB Data os Building: Wipes, Surveys of Equip. 
(Drawer Location: B-X2'l} 

1.5 Drawer- c 2. 25 Cu. Ft. 


35. Correspondence on Survey Requests 
DFE Release and future prevention 
(Drawer Location: S-12-2) 

1.25 Drawer « 2.0 Cu. Ft. 

File Folders 
Red Binders 
Staples 


35. Urinalysis data 

Fallout frea ABC Teat 1955 

Finding way to measure Nepttmitiffi227 
in Kunas Urine 
(Drawer Location: B>12*3) 

Pull Drawer « 1.5 Cu. Ft. 


37. Urinalysis Logs: 2 Large Binders ■ .1975 
(Drawer Location: E-S«5) 

O.S Drawer « 1.0 Cu. Ft. 

Legal'slse Red Binders 


DATES 


1976 
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HEALTH 9HTS1CS RBCOSOS (Continued) 


DSSCRIPTIQH_OF RSCQHPS 
Through 

38. Film Densitmeter 

(Location: Top of HP File Cabinets) 


INCLPSIVB DATES 

Sxm 


TOTAL INACTIVE BIALTB PHTSZCS VAULT RBCORPS 
zarvBNToaiBS • bc Cu. Pt. 



! 
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INVENTORY OF HEALTH PHYSICS RECORDS 

BZTBRNAl DOSIMETRY 

RSTAXMSD XN EXTERNAL DOSIMETRY DSVARTKBNT 
PAOnCAE ORANIOK SNRICHHSNT PLAN 

(Deparement Contaer: Tooy Dodd) 


DESCRIPTION OF RECORDS 

1. Employee Bioassay (Urine) Cards 

2'Sided Cards « Total o£ 3920 Cards 
40 Cards/inch 
Drawer a 14” long 
7 Drawers total - 10. S Cu. Ft. 


2. visitor' External Oosiaetry Cards 

1- Sided Cards « Total o£ S760 Cards 
40 Cards/ineh 
Drawer « 24” long 
€ Drawers total a 9.0 Cu. Ft. 


3 . Employee Temporary tld Cards 

i-Sided Cards > Total of 1920 Cards 
40 Cards/inch 
Drawer ■24" long 
2 Drawers total • 3.0 Cu. Ft. 
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ACTZVS ErrSRHAL RECORDS (Continued) 

4. S-Plant T^« (Contains only Paducah data) 

External Oesimetry Klerofiehe 

Contains data from 19S2 through Sept. 27, 1990 

3? Piche ■ .25 Cu. Ft. 

18 Pages x IS Pages ■ Total of 9990 Pages of Samples 
(NOTE: Rximher of employee records are unknown, 
9990 pages of sao^les is not equal to the 
number of employee records .contained in the 
fiche .} 


! 


i 


TOTAZ. ACTIVE SZTERNAZi REPOSCRC RECORDS ZKVSHTORIBP • 22.75 Cu. 
Ft. 
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IKVSSrrORY o? health physics records 

ZH VZTO DATA 

RSTAZHED ZV EXTERNAL DOSIMETRY DBPARTNSMT 
PADUCAH URANIUM BNRICHUBNT PLAN 


(Department Contact: Kenny Duncan) 


DESCRIPTION O P RECORDS 

In Vivo Printouts of Employee Records 

Printouts • Unburst 
Draver - 28" long 

4 Drawers Total ■ 8.0 Cu. 9t. 


TOTAL IN VIVO RECORDS INVENTORIED 6 Ctt. Ft. 
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EMPL0Y5B SSBEFZTS 


A review of record Inveatery end i&troduecions to Hal Andereon 
asd Gene Rollins were aceos^liehed during Dianne Reeder's visit 
to this Department. Jim Stebbings had a brief meeting with Hal 
Anderson on Thursday afternoon, directed towards understanding 
the computer data bases. Of all groups interviewed this seemed 
to be the least cooperative, but that may reflect the fact that 
the administators in fact know little about the details of the 
filing and eea^uter systems, tho latt«r being in Oak Ridge. 
Basically Anderson was unwilling to tell us what was available, 
but rather insisted on our asking for specific pieces of 
information. According to Joel Sllington of Personnel, Pat Moss 
(on vacation during our visit) Is the pereon to talk to. She 
deals with all deaths of active or pensioned workers, emd sends 
copies of death certificates to Oak Ridge routinely. 

A sanitized e^y of Form ttCP-56. "Hage Standards", was the only 
record obtained during this brief department visit 
(See Attachment 1> , This card includes Department#, Date, Job 
Title, Job Title Code, Rate, and a Remarke field. 

During the shore discussion period with Gene Rollins, Dianne 
e^ressed KIOSK' a interest in ci^turing institutional metnory at 
various sites. According to Rollins, benefit reports are 
created quarterly. These reporte include; 

Retirees Kame 
Spouse ' s Name 
Type of Retirement 
z£ Deceased 
Data of Birth 

Address (Updated as info, received) 

Date of Retirement 

Rollins did offer to supply KIOSK with an up'CO>date copy of the 
above upon request, and would be willing to identify employees 
possessing the most knowledge in areas of greatest interest to 
us. This sslectlon would be based on not only knowledge of 
areas and/or proeeeses, but also these meet willing to cooperate 
with a survey, employees in a specific age bracket (CS yre. vs. 
SO yrs.) , etc. 

Due to the 40 -year celebration at the site, workers with service 
of 40 yeara were listed on the Cafeteria bulletin board. (Sea 
Attachment 3 for this listing.) 

Permission to inventory inactive Benefits records was not 
granted, resulting in no initial inventory of records scored in 
the site vault. The following inventory is based, therefore, 
solely on records stored in the Department office areas. 
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INVSMTORY OP SITE RECORDS 
BKPI.07SB BEHSPITS 
RBTAIMSS IV SSV87XTS DBPARmaVT 
PADUCAH ORAVIDU SNRICHUBVT PLAV 


Department Contact (s): Hal Anderson, Benefits 
Gene Rollins 

DESCRIPTIOV OP RECORDS 

1. Employee Vork Biatoriea (Active a Inactive} 

2 -Sided cards contain; Dept. #. Data, Job Title 
Code #, Pay Rate, and Remarks Column 
Form #wcp-56 (3/54) Wage Standards Form 

inaetiva Emplovaag 
2 ’Sidad’Cards • Total of 3800 Cards 
50 Cnr'ds/ineh 

Dravar IS” long, 2 rovs/drawer m 2.0 Cn. Ft. 

Drawer 32” long, 2 rows/drawar > 2.0 Cu. Ft. 

Active ScBalgyaas 

2 -Sided Cards • Total of 3200 Cards 
50 Cards/inch 

Drawer IS" long, 2 revs/drawer s 2.0 Cu. Ft. 

Drawer 1 ?” long. 2 rows /drawer s 2.0 Cu. Ft. 


2. BSVBFITS RECORDS ZK VAUZ.T WERE VOT IKVBVTORIED DDE TO SITS 
REFUSAL OF ACCESS TO RECORD IWBKTORY 


TOTAL BEVBFZTS RECORDS ZWSMTORZES • 8 Cu. Ft. 
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l«£c to sacurity. 

A ravie# of record invencories stored in the Personnel Offices 
ves acconqpllsbed during Diazme Reeder's visit to this 
Department . Permission was not granted for conducting an 
inventory of inactive personnel records stored in the sice 
vault. %e following inventory is based solely on records 
stored in file cabinets, card files, end safes maintained in the 
department office areas . 
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IKVBKTORT OF SITS RSCORDS 
FERSOSRFZi MC0S9S 
SSTAXRSD HI FSRSOHSSL OEPARTHSSTT 
PADUCAB URANIUM SNRICHMBin' PXAN 

(Department Contact: Joel Bllington) 

DBSeRIPTIQM QF RSCORDS 

1. Employee Applicationa 

Piles are divided among action and ns action groups 
Piles range from 2-50 pages each 

HQ_AetiQn Files 

Drawer ■ 24-25” long' 

Drawer «i, o.SO full - .75 Co. Ft. 

Drawer #2, 0.50 full - .75 Cu. Ft. 

ActiQn_Files 

Drawer > 34*25" long 
3 Drawers Pull ■ a.so Cu. Ft. 

2. Current En^loyee Piles 

Files contain Employee Statue change, Educational 
Inforaatien, 

Treutscripts, course data. Clearance data (not PSQ's), Key 
Control sheets 

;^proximately 3 0 sheets per file 
Drawer ■ 34-25" long 
4 Drawers per Cabinet 
32 Full Drawers > 40.00 Cu. Ft. 


3. Termination Files 

Information contained em cards 
Drawer » 35" long 
SO carda/inch 

3 Full Drawers • 3.0 Cu. Ft. 


4. Employee and Applicant Filee 
Index cards 
Drawer ■ 15" long 

4 Full Drawers » 13.50 Cu. Ft. 


S. PERSONNEL RECORDS IN VADliT KERB WOT INVENTORIED DUB TO SITE 
REFUSAL OF ACCESS TO RECORD INVENTORY 

TOTAL PERSONNEL RECORDS INVENTORIED - 70.5 Cu. Ft. 
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HBDICAIi CEPARTHStrr 

R«viev of the Medical Department, Its records, and procedures 
vas performed by both myself and Jin Stebbiags. Linda O'Hara, 
Medical technician, summarised the program, the types of medical 
tests performed on and off the site, and reviewed the s'tauidard 
forms used by the department. 

Some general questions were first covered. Death certificates 
are only incidentally available; Benefits is the proper eeuree 
for those. Medical absences of 3^ day? require a visit to 
medical before return to work, as do extended leavee of abeence. 
Personal medial data comes with workers arriving frm other HMES 
plants (like Oak Ridge facilities) and departs to those with 
transferring workers. The. current smoking questionnaire is 
excellent; some smoking questionnaire has been in use for 10*15 
years; it was not possible to aecese sasiple records prior to 
that to dete;innine Is smoking was. included in clinical histories. 

Routine medical data collected include CBC's, iirinelyses, 
pulmonary function (might be interesting!), audiometry, chest 
and fracture x-rays, vision testing by machine, limited blood 
chemistries (including cholesterol and blood glueoee) , and a 
physical examination. Pregnancies are kept track of, and cancer 
diagnoses if told. Visitors and subeontraetore get emergency 
care only. X-rays are stared off site in a federal 
facility .Routine lab tests (internal and external) are on a 
HDMPS database at Oak Ridge (X-IO), as are H-ICDA codes. A few 
tests (PCBs, blood lead] are not in MUMPS. It was said that 
Paducah has never had any luck getting anything back out of the 
MUMPS system at x-io. it appeared not to be )tnown whether the 
MUMPS system held eld results or just maintains the up-to-date 
reaulcs (I would guess a mixture of both) . Piketon is said to 
use Flow Cemini. 

A number of mamdaeory programs for tracking and -examining 
workers in certain programs have recently been defined: an 
asbestos worker program is a major one; others include emergency 
squad. DOT, fire driver, security inspector, hasmat, hasardous 
waste, and confined space programs. 

Data entry into the computer program was still at Oak Ridge in 
13 ^ 5 , and it was stated chat quality control was lacking and the 
main use of the system was reporting. 

Ho copies of record forms were released auid permission was not 
granted for conducting an inventory of inactive medical records 
stored in the site vault. Tbe following inventory is based 
solely on records stored in Che file cabinets; tbe inactive 
record inventory information was from the memory of the medical 
technical, Linda O'Hara. 
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INVENTORY OP SITS RSCORDS 
K8C1CAL RSCORDS 

RSTAINSS IN PERSONNSZ. DSPARSKENT 
PADUCAH UHANIOH SNRICHMBHT PLAN 

(Department Contact: Linda O'Kara} 

DESCRIPTION OF RECOUPS 

1 . En^loyee Uedical Silas (Activs) 

Kardex Rotating File Cabinet 

16 Record Trays 

Each Tray ■ 7 Ft . Long 

17 Full Traye ■> , 69.25 Cu. Pt . 


2. MEDICAL RSCORDS IN VAULT HSRS ROT IHVHNTORIBD DUB TO SITE 
REFUSAL OF i^CSSS TO RBCORD XNVB17TORY 

Sstiitiated aoo^int8 were given of Inactive records stored in 
the site vault! 

Those amounts are as follows: 

Upstairs Vault • J^prox. 12 Drawers 
Drawer = 25* long 
12 Full Drawers > 18 cu. Pt. 

Downstair a Vaulr ■ Approx. 40 Drawers 
Drawer •25* long 
40 Pull Drawers • SO Cu. Pt. 


APPROXIMATE TOTAX, OP MEDICAL RECORDS ON SITE - 167.25 Cu. Pt. 
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SECURITY RECORDS 


Jim Scebbings intervlavad Ja&is Morris, HMES's hesd of Security, 
on. Thursday morning. As si^ected, Security files are unliKely 
to be of immediate interest. 

Security maintains a hard* copy file of individuals vith ciurrent 
or pending clearances. This file includes QSPs (PSQs) , letters 
reguesting and granting clearances, spouse change forms, name 
changes, infraction reports, a debrief.'ng form, and a (copy of 
or original?) rolodex file card (Form 312) £r«B an older rolodex 
file (see below) . Most individuals new have only L clearances. 
Two years after termination files are moved to the vault, and 
Morris believed that five years later they go elsewhere, either 
to Oak Ridge Field Office or a federal records center. Cleared 
Giibcontractore have folders, uncertain as to whether they are 
filed separately- 

A recent system of generating QSPs (the form) by conojutcr, and 
filling them in on the computer, has been instituted. Morris 
hopes this leads to a future database with all the QSP contents. 

A second hard copy file, a rolodex sxunmary card with attached 
photograph used to be maintained. It has recently been replaced 
by a ring binder file ccmposed of single sheet printouts of the 
computer database entry for each person plus an attached 
photograph. 

Entrance registers and vehicle registers (Including company 
name, vehicle year and make, state license number, date, and 
time) are maintained. Entrance registers are kept indefinitely. 

Visitor access requests (new hires, interviews, physical 
examinees, aubcontractore , etc.) are kept for 50 years, but 
policy is only lO years old and 197£ is the oldest available. 
Other hard copy files are not msdntained on uncleared 
s\ibeontractore . 

An online PC'based computer database is now maintained. There 
are three types of records: (1) employees or pending employees; 
(2) subcontractors; and (3) escort required tags (for entry >x 
day) . 

Copies of some current forms were obtained: the "Visitor Access 
Request," the "Data Report on Spouse.” and printouts of the 
fields of the online database for each of the three categories 
noted above. 
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To ! File 

Frosi: Dave Dtterbaeh 

Subject: S^sasifaxy of Field Sotes, Paducah. KT, Decenber 14-17. 
1992; 

Isdustrial Mygie&e Racerds 

Industrial Hygiene records for the Paducah Gaseous Diffusion 
Plant were reviewed on December 16 and i7, 1992. Larry 
Brantley, Industrial Hygiene ©epartaent Manager, was the primary 
cOTtact and provided infomation on the records. Mr. Braintley 
has bean the IH manager for less than two years. He was 
primarily familiar with the records in the IB Department Ofiice. 
Metny of the historical records contained in the C-lOO Building 
vault apparently had net previously been seen by Mr. Brantley. 

All industrial hygiene records are apparently on-site. Here 
recent records- are maintained in organized files in the . 
Industrial Hygiene Department. These include computerised files 
and hard c^y back-up. Historical records are maintained in the 
C-100 building vaults on the first and second floors. These 
records are net syatematic nor do they appear coaqi^lete. 

Cemputerized records of exposure monitoring are maintained by 
the Paducah-IH staff in at least four separate file systems. 
Between 1977 and 1985, onion Carbide filed records in a system 
called Coordinated industrial Hygiene Record Keeping end 
Logistics Bvaluation System (CIBRXLBS) . According to Paduesh-XH 
staff, these data were transferred to a Bernoulli disk which can 
not be located. Between December 1985 and January 19S1, Martin 
Marietta kept IH records on the Local Area Network. These 
records continue to be on-line and available in a file named 
ZRSAUPLE. Since January 1991, Martin Marietta has collected ix 
data in a system called Occupational Health Information System 
(OHISi . Standardised forms are use to code data for the file. 
However, Paducah-IH reports that they are unable to access any 
information in this system at this point in time. The PCB and 
PCP biomonitoring are located on floppies. 

Many computerised records have e back-up eqpy that currently is 
kept in the tB bepartmenC {list of files attaehed) . IH staff 
indicated that prior to about 1990, data are probably more 
complete on bard copy than in the computer files. Additional 
written records of industrial hygiene samples and results are 
maintained in vaults in the C-100 building. Access to these 
records is restricted. Many of Che records appear to have been 
either removed or net deposited here. 

A list of sxibstances that have been monitored over the years is 
attached. Currently, there is no way to determine the total 
number of saiaples collected or job titles, plant areas or 
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periods e£ cine covered by tbe saji^lia;. There also is no 
eeacrallzed record o£ where samples have been collected. 

Howevarr the records appear to indicate that prior to 1977, only 
a £e« industrial hygiene sauries were collected. EB^haeis 
during this period was oa noise and heat stress monitoring. 

There was also an act«t^t in 1973 to estimate breathing zone 
concentrations of trichloroethylene in the dsgreaser operation 
area with a HXSUUT. 

Since 1977, the number of IK records has grown considerably. 
Although much emphasis has been placed on asbestos, a large 
number of sem^les have been collected for other substaneee 
including polychlorinated biphenyls, nickel, lead, hydrogen 
fluoride, and uranium. Some reeorde also exist for mereurv, 
beryllium, fly ash, and coal dust. A lar^ number of heat 
stress and noise exposure monitoring records also arc available, 
noise e^qposures in exeees of 95 dBA appear commonplace with some 
readings in excess of 100 dBA. 

The IH Department currently has biological moaitoriag programs 
for PCB's in blood and fluoride In urine. There have also bean: 
brief attes^ts to establish programs for blood lead and 
peeeachlorophenel in urine. All but the flouride monitoring is 
conducted on volunteers . 

A syetematie computerized record system was developed recently 
to crack hazardous materials on the aits. TanX content records 
for 1986 through 1990 are also maintained in a data file on Che 
LAK. Prior to these data syetems, records for hazardous 
materials appear hi^hazard. Ha:^ areas of the plant were 
surveyed for hazardous material usage in the 19S0's. Records 
are naintained in the C-iOO files of Building Surveys. 

In addition to eampla records, the following documents were 
received from Paducah-IH staff: 

A} List of Job Categories for Komoganeous Sxposure Sroups 

B) Index fcr the Environment Safety and Health Preeedures 
Manual 

C) Qasftous Piffusioft Facilities and Froceases 

P) Toxic Substances Control Act Federal Facilities Compliatce 
Agreement Paducah Gaseous Diffusion Plant Implameatation Plan 
E) Report of Extremely Low Frequency (SLF) Testing at the 
Martin Marietta Paducah Gaseous Diffusion Plant. 
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SuBSftry Hotaa -• It is obvious froa ths records that about 50% 
of the industrial hygiene sasg^lisg effort since about 1986 has 
been dedicated to asbestos. In the late 70'a and early SO's, 
PCB's in cascade buildings and aetals in the smelting operation 
recievad the greatest attention. Bundreds of records exist for 
both of these groups of substances even though only a handful of 
workers were present in the smelter according to Jim Key, OCAW 
Health and Safety Representatl^. Prior to the mid«70's, only 
scant industrial hygiane records are available with the greatest 
emphasis on noise and heat stress monitoring. Other interesting 
records that were discovered include a. large computer file of 
legionelia disease-causing bacteria in water samples, a file on 
worker leukemia deaths through 1961 (IH Department, Drawer 10} , 
sample record form without any results from 1973 for the sawing 
of transice (C-lOO vault. Drawer B-06-06), cause of death 
records for workers for 1975 <C-100 vault, Drawer E-0S*06} , an 
entire file drawer on unus\tal occurences {IH Department, Drawer 
7), three septate files on kidney stone analyses (C-lOO vault), 
nickel overea^OBures in 1953 and 1SS6 at 4 to 32 mg/m^ {C-lOO, 
Drawer S-08-06} . 
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Conputerisad Recorde 

CIXRKIBS >- Union C&rbldo's Coordinated Industrial Hygiene 
Record Keeping and Logistics Bvaluation Systea, 1977*85. 

Database for all IS samples and results. Data has been down- 
loaded to a Bemouli which cannot be located (Faducah-IH will 
continue to search} . Hard copy records for much of this period 
is present in the C-100 vault and in the IK office. 

Industrial Hygiene Saapling Data Sheet *• Internal Paducah- IH 
record keeping system for 1966 ehrou^ 1C9C. Hard copy back-up 
is on-site in IH office and the C-lOO vault. Data is on*linc 
and available. Total of 7,700 records. Sample data file and 
field identifiers were retained. Materials saapled in attached 
list . 

Occupational Health information System -- Martin Marietta 
Energy System .record keepizig system for IB records since 1991. 
All data-is'entered to Oak Ridge but Paducah-IM cannot access 
records. Hard copies on file in IB office. 

\cd\boze\OLCDATi -- • Local Network data file. Contains sas^Ls 
records and results for 19C7-1985 with 1969-1971 and 1973 
missing. Possibly the missing CXBRKLBS data. Records for 1976 
(copies retained) compared with hard copies in C-iOo vault with 
no match. 

FLUORIDE -- Urinary fluoride measurements for 1989-1992. 
Currently about 6 months out of data. Data read into file from 
analytieel lab eoo^uterised records. Sample data file retained. 

LDB -• Legionella disease- causing bacteria measurements in 
water systems on the site collected since 1983. Sasple data 
file retained. 

BLOODPB -- Blood lead levels with a total of 23 records for 
1986 to 1989. Apparent pilot program chat did not go very far. 

PCB -- On floppy. On*going record of PCB in blood. Still 
pilot scale with measurements apparently from volunteers and 
controls. Also has SCOT and SOFT. Summary data file without 
personal identifiers retained. Sample data file retained. 

PCP •- On floppy. Total of 2S records for Pantaehlorephenol 
in urine. Only two samples barely above limit of detection. 
Workers were engaged in everpacking of drums of PCP during 1990. 
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Siibst&nees ld»aei£laa in ZBSAIOLS Cata Flla 


Acetic Acid 

Aluminum 

Arsenic 

Carbon Disulfide 
Chi or ediphe ny 1 
Coal Duet 

Cyclohexyl amine 
DOP Oil 

Dimethylsulfate . 

Ethylenadi amine 
Piberglase 
Freon 

Olucaral dehyde 

Chloride 

Hydrogen 

Peroxide - -a- 

Hydrogen Sulfide 

Iren Oxide 

Mercury 

Spirits 

piekel 

Dioxi de 

Muieanca Dust 

Polytec 

Soda Ash 

Sulfuric Acid 

Trichloroe thane 
Trichloroethylene 
Xylene 
Calcium 
Fly Ash 
Dioxane 
Hexane 
Silica 


Acetone 

Amines 

Aabestoa 

Carbon Monoxide 

Chloxpyrlfos 

Coliform 

Dlazinon 

Oioccylphthal::;^c.o 

Fluorides 
Preon-113 
Hydrogen Fluoride 

Hydrogen Cyanide 

Hydroquinone 
laopropyl alcohol 
Methylene Chloride 

Nitric Oxide 

Pentachlorophenol 
R-114 Freon 
Stoddard Solvent 
Toluene 

Uranium 

Zinc Chromate 

Calcium Oxide 

Manganese 

Ethylbensene 

Phosphoric Acid 


Acetylene 
Ammonia 
Carbon Dioxide 
Chlorine 
Chromium 


Diesel Fuel 


Fluorine 
Freon- 114 
Hydrogen 

Hydrogen 

Iron 

bead 

Mineral 

Nitrogen 

Phosgene 

Silver 

Sulfur Dioxide 


Vanadium 

Barium 

Copper 

Tin 

Sodium 

Pho apheruB 
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Writean Racordt 
Upstairs Vault, C-lOO 

Chain of Cuatody Raeorda for Santplas, 1968 B-O 

Industrial Hygiana Analysis Brocadures, 1988 B-0 

Monthly Progress Reports. 1982-1968 B*0 

Chain of Custody Records, 1982-1988 B-0 

Building Surveys, 1988: 2 Piles B-0 

Inventories of hasardous materials attached 
Asbestos Workers B-0 

Asbestos, ESA Contractor: 2 Piles B-0 

Asbestos Worker notification and Sampling, 1988-1990 B-0 

5 Piles 

Storage Tank Labels. 1975-1978 A-0 

Unlabelad Pile A-0 

Contains Unusual Occurances Pile: Asbestos 1989, 
Pesticida^Overexposure, Bj^losion 1978 and other 
acute incidents. 

Building Surveys A-0 

Critical Facilities Review A-0 

PODP Waste Handling and Disposal Systems Overview 
after 1987 

Correspondence, 1967 A-0 

Includes Sasipls Results Reports 
En^loyee Status Changes, 1988-1990 A-0 

Field Service Requests, 1990 A-0 

Real-time area for heat, confined space and fluorine 
Hood Survey Information A-0 

Kidney Stone Analysis A-0 

Medical: 9 Piles A-0 

Petal Protection Program Botlfication Letters 
Memos ZH Staff A* 0 

Includes memo on PCB Biomonitoring 
Noise 1982 A-0 

Noise Monitoring, 1978-1992 

Sampling Load A-0 

Safety Report A-O 

Bobryo Protection Program: 5 Files A-0 

Employee Protection •« Other A-O 

includes Fetal Protection Documents for Portsmouth 
and Paducah, Roster of Female Boqployeas Sept 1985 
Noise Strees/Abatcment A-0 

Legionella Disease Causing Bacteria, 1963-87 A*0 

LDB and Cr8 in water grab sas^les 
Organisational Changee, 1988-1987 A-0 

Pesticide Programs: 11 Piles A*0 

Policy Procedures Records A-O 

Respiratory Protection Program, 1973-1988 
Air SaB^ling--AebesCoe, 1987-89: 5 Files B-0 

Asbestos, C-7e£ Scrapyard, 1588-1990 B-0 

Asbestos: Dara Support: 3 Files B-0 
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Work Authorization, Saopling Records including 
some breathing zone. Work Rietories 
Pownscaire Vault, C-100 


Originals of HP Piles to OCAH in 19fii £-07-03 

Group of IH and HP Records Requested by OCAH 
Dranium and Hydrogen Fluoride, 1952-19S7 £-08-06 

Industrial Hygiene Sasapling Records, 1981-1362 £-14-05 

Industrial Hygiene Sampling Records, 1952-1961 5-14-04 

Medical i^proval Cards for Respiratory Protection B-14-01 

through 1989 
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Materials vhere exposure coacenerations exceeded current 
RBL/PBL/TLV 

Tri chloroethylene 

Lead 

Nickel 

Mercury 

xylene 

1 , 1 , 1 -TrichloroeChane 

Fluorine 

Uranium 
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sa««: January 19, 1993 

From: Stavea K. Ahrenholz 

Subject: SMP Survey Obaarvaeioas, Coneidaraeiens, and 
Suggestions for Follow-Up BHF Site Visits 
Faducab GDP Paducah, Kentucky 
Survey Dates: December 14*19. 1992 

Purpose : 

To provide an exchange of Infomaeion/obsarvations frrai the 
perspective of an assisting induatrial hygienist participating 
in the qualitative magnetic field exposure assessment activities 
on-site. 

Findings t 

Sampling conducted during the night shift in the awitehyard and 
on one of the process operators damonstrated that the EHBOSX IIs 
have the ability to sample at three second intervals for 
broadband and subharmonies for a period of 12 hours. Sufficient 
battery life remained at the end of the sampling period to 
permit satisfactory downloading of the acciusulaced data in the 
EKDBX Zl. Requeeciag the workers to assist in sampling by 
maintaining a brief activity log also proved to be successful 
for the three individuals monitored. 

Issues for Consldarstion in Follow-up Surveys: 

Obtain prior to the survey a listing of job titles and the 
number of each by departaient/building/shift for random selection 
prior to conducting the survey. This would facilitate better 
identification of who will be included in the exposure 
characterisation effoms. 

Request the activs participation of workers regarding at least 
an abbreviated activity log. This ziay be used in conjunction 
with the EMBDBX II data to describe the Individual's es^osure 
ejqisrieacs . 

Obtain more extensive descriptive isformation and an inventory 
of potential BHF sources in the areas frequented by workers 
whose exposures are being evaluated. Considerations coneeming 
potential for exposures to ocher chemical and physical agents 
may also be worthy of inclusion for documsncation purposes. 

This would provide a more complete picture of the envlreoment 
within which the magnetic field e^osures occurred. 

Actively obtain electric field measurements and frequency data 
CO characterize the overall BHF environment in which the 
magnetic field eiqposures were obtained. This should include 
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^cumantation of the diffieultiea and uncestaiaties encountered 
due ts Che technology, facility reatrictioRS, and the 
characteristics of alectr^iagnstie fields. 

Consideration o£ Che zones of influence presented by different 
sources in the work environments may be another aspect of 
asqjosure characterization worthy of incorporation in es^osure 
assessment activities. 

Obtain floor plans and photographs of all na:;or areas 
evaluated/of interest to document caadltlons and sources* as well 
as to provide assistance with the source inventory. 

Survey Logistics: 

Daily briefings with survey team members need to be conducted to 
inform personnel of what they are to aceoa^lish, to ascertain 
problems eneo-^tered by personnel, provide clarification and/or 
modifications of the protocol when neaded, and to obtain 
feedback and insicjiht from other survey parCicipaaCs into the 
conduct and success of the survey. This also provides the 
project officers (90) with assistance in identifying troublesome 
or problem areas associated with the conduct of the survey Chat 
may need to be more directly addressed by the POs. 
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To: File 

Froa: Thurman Renal 

Subject: Trip report, Blectromagnatie field measurements, 
Paducah, December 1992 

During 3 days at the Paducah Oaseeus Diffusion plant, personal 
oieasurementa of magnetic field exposure were conducted for 
workers in a variety of jobs. These workers came from 
production, maintenance and profeealon^ jobs, and were saa^lad 
for periods ranging from 7Q mis. to il hours, with the majority 
sallied for about 3.5 hours. Baphasis was given to production 
operators on this visit, since BMineenance workers were heavily 
represented during the earlier visit to Piketon. Combined 
results for both plants are attached as Table 2. 

Average esposuras varied from 0.27 to e.5 mllliSause (nuS) for 
the 29 vcrkers'' measured . zastantsmaous peaks ranged up to 3600 
nG for a power operator, but their duration was usually only a 
few seconds. About half the measured workers wore the BmdexZZ 
device, which allowed an estimate to be made of the extent to 
which harmonies (above 60 Xs) may have been present in their 
magnetic field exposure . For these workers very little magnetic 
field strength was found above lOQ He. 

Three of the 29 workers wore the aaeasuring instrument during 
their work on the overnight (12 hr.) shift, showing that this 
was feasible. These workers also provided brief written records 
of their locations and tasks during this time, which will sllov 
a more detailed interpretariea of their exposure-time profiles. 
For example, with these records we will be able to better 
estimate locations which correspond to peak esqaosures. Such 
diaries will be Integrated into the followup visit protocol. 

In a few cases location, in addition to job title, appears to be 
a predictor of magnetic field aigposure; further inquiry will be 
undertaken to confirm this tentative finding and incorporate it 
into the exposure assignment protocol for the epidemiologic 
study. 

Spot measurements with hand-held c&eters were also made to 
identity sources where possible, and to explore the range of 
influential sources such es motors. These measurements will 
bec«ne pare of a strategy to estimate maintenance worker 
ej^Qsures in the past. 

Adequate information eeneemieg the range of expected es^osures 
was collected to complete a protocol for returning to the plants 
for the followup magnetic field measurements. 

TABLE a 
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UASllBTIC FIELD EXFOSURB SQUSIARI* 
BY JOB GROnp 


JOB GROUP 

■ 

median of 
arithmetic 
aiean es^osure 
(mG)** 

^^Rang^^ 

cascade operators 

16 

2.25 

.64-7.2 

other operators 

4 

0.94 

.31*1.6 

electrical maintenance 
(including power 

operators) 

9 

16 

1.7-73 


14 

1.2 

.35>63 


7 

1.5 

.55-3.1 

1 managers and supervisors 

7 

0.89 

.27-2.8 


•: Coinbin«d results frcei surveys Of personal ea^osure averages 
ac Che gaseous diffusion plants in Fiketra (Sepcenber 1992} and 
Paducah (December 1992) . 


This Btatiscie is the median across workers of Che 
ariehmetie mean of each measured worker’s seguencially measured 
exposures . 
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Mr. Klink. First of all, I want to thank you for holding this im- 
portant hearing, and I would applaud the staff for the work that 
they have done to help put this hearing together. 

The Department of Energy and the Atomic Energy Commission 
have a decade-long disgraceful record of denying workers at the nu- 
clear weapons plants who labor every day with highly radioactive 
material, often under dangerous conditions, the compensation that 
they deserved when they fell ill. They also have a long and shame- 
ful history of telling their workers that handling radioactive mate- 
rial is not dangerous and punishing those that ask questions or 
who conducted the studies that determined otherwise. 

In many ways this hearing is the latest in a series of hearings 
that this committee has been holding for over 2 decades, and it is 
depressingly similar. In 1978 we heard from a cancer researcher 
who was fired by the DOE when he found unusually high cancer 
deaths among the workers of the Hanford Nuclear Weapons Facil- 
ity. 

In 1988 we took testimony about failed safety programs, plants 
unsupervised by government owners, safety reports buried in back 
cabinets, safety regulations routinely ignored, and award fees that 
encourage contractors to hide safety problems from the govern- 
ment. In 1994 this subcommittee worked with the GAO to reveal 
that every year DOE was paying over $40 million to private law 
firms to keep from paying workers’ compensation claims and envi- 
ronmental damages that resulted from its contractors’ deliberately 
negligent behavior. Over the years probably $1 billion has been 
spent to avoid liability, and all of it was taxpayer money. 

We had some successes. Admiral Watkins and his tiger teams 
changed as much as possible in the DOE culture. The Whistle- 
blower Protection Act was passed to protect contract workers who 
came to Congress to talk about the problems. Billions of dollars 
was appropriated for cleanups. Independent oversight was insti- 
tuted and hopefully will not be destroyed by the DOE reorganiza- 
tion recently approved by the House. But this is not enough. The 
testimony we will hear today will again address these historic prob- 
lems and will show that at Paducah, workers and the environment 
are still not being protected. The workers are not being com- 
pensated, and the lack of action I believe is deliberate. 

As far back as 1952, the Department recognized that to avoid 
worker exposure to both uranium and small quantities of pluto- 
nium in recycled feedstock when used in the gaseous diffusion proc- 
essing system, the material should be maintained in a closed sys- 
tem, workers should have respiratory protection and protective 
clothing. They should never be allowed to work with open wounds. 
Every single one of these restrictions was violated at Paducah. 
Management was also told to determine where plutonium would go 
and whether it would concentrate and at what levels it would con- 
centrate. They did not. 

By the late 1950’s the Paducah and Oak Ridge laboratories were 
finding cesium, and strontium in the feedstocks, and by 1960 the 
Biology and Medicine Division of the AEG reported neptunium con- 
tamination at Paducah and resulting worker exposure problems. 

The authors of this memo said that 300 people at Paducah 
should be checked for exposure but that the site hesitated to “pro- 
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ceed to intensive studies because of the union’s use of this as an 
excuse for hazard pay. I am afraid the policy at this plant is to be 
wary of the unions and any unfavorable public relations.” That is 
the end of the quote. 

Another memo in 1960, which admitted there were jobs which 
produced localized areas of somewhat elevated concentrations of 
uranium in air for short periods of time, also worried that any re- 
duction in exposure would cost money. None of this was ever told 
to the workers. The health physics program to check their exposure 
was nonexistent in the early days, and we will hear from two 
health physicists at the radiation control program at Paducah it 
was still nonexistent in the early 1990’s. Management told one of 
the physicists that Paducah was a chemical plant. The contractor 
didn’t have adequate staff for measuring instruments for uranium. 
Although contamination was everywhere, there were no posted 
areas, and workers freely walked throughout the site. In fact these 
witnesses, both hired by Martin Marietta, supposedly to put the 
plant in order, were not told by management that plutonium and 
neptunium were present. 

The environmental side of Paducah was little better. Contami- 
nated drums and trash have been buried willy nilly on the site, 
sometimes off the site; trichloroethylene, TCE, a toxic solvent was 
poured onto the ground. Contaminated scrap and metal were left 
out in the weather in huge piles, adding to the contaminated 
ground plumes leaving from the site. There is an old pond filled 
with drums containing uncharacterized waste. After the pond was 
full, the barrels were piled on the ground and covered with dirt. A 
much larger pile was called drum or barrel mountain. It also con- 
tains contaminated drums and other refuse covered up by dirt. The 
two largest groundwater plumes which contained techtinium 99 
and trichloroethylene move one foot per day. 

Despite the expenditure of $400 million in cleanup funds at Pa- 
ducah, there is no adequate remediation underway for this most 
obvious of waste streams. Dump sites are not even located, much 
less characterized. DOE and its contractors have not bothered to 
talk to the workers to find out where they dumped the waste. 

What has been Martin Marietta’s and the DOE’s response over 
the past decade? Some upgrades have been made prior to the 
transfer of the plant to the U.S. Enrichment Corporation, but ac- 
cording to the latest DOE investigation, the radiation control pro- 
gram on the DOE part of the site is still deficient. Worker training 
to deal with transuranics occurred once in 1992. Bioassays to deter- 
mine uptakes of radioactive material by workers still have not been 
done. The most contaminated process buildings were shut down, 
but they have not been characterized. For several years they were 
used as changing rooms; security personnel sometimes used them 
for training, going around in the contaminated dust. Now under 
DOE’s direct control, they are falling apart because of disrepair, 
which also releases contamination. 

During the development and manufacture of nuclear material, 
many people were injured. Most have now been compensated in 
some way only after years of suffering. The soldiers at the test sites 
have been compensated. The Marshal Islanders have been com- 
pensated. The institutionalized children that were subjected to ra- 
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diation experiment have been compensated. The uranium miners 
have been compensated, but the workers have never been com- 
pensated. If they ask questions about their health and working con- 
ditions, they were vilified, threatened and lied to by the govern- 
ment to which they were so dedicated. Joe Hardings heirs were 
told in 1991 that DOE dismissed his claims of dangerous working 
conditions and declared the plant to be safe. DOE said there was 
no presence of a thick uranium hexafluoride dust because it was 
not consistent with the mode of operation, but uranium was found 
in Mr. Harding’s bones and today we will hear testimony from two 
eyewitnesses about the thick uranium and asbestos dust in the 
plant that workers were forced to breathe. 

When Joe Harding left the plant in 1972 he was told he would 
get a disability pension for an unrelated leg injury. But when 
Union Carbide reneged and the DOE, backed by the Justice De- 
partment, fought every claim for workmens’ compensation and 
wrongful death, Joe Harding finally died in 1980 at the age of 58. 
And just 2 years ago his widow finally received $12,000 in settle- 
ment of her claims. Just last week, secretary Richardson called Joe 
Harding a cold war hero and gave his widow a medal. Clara Har- 
ding doesn’t need a medal. She is impoverished and has lost her 
home. She deserves the widow’s benefit that she has been denied 
for almost 20 years. 

Today, Mr. Chairman, I am announcing that I am sending a let- 
ter to Secretary Richardson asking him to reopen that settlement 
and pay with interest the full amount owed to Clara Harding. It 
would be a small beginning to ending this very disgraceful era, and 
I would ask unanimous consent that my letter to Secretary Rich- 
ardson be included in the transcript of this hearing. 

Mr. Upton. Without objection. 

[The information referred to follows:] 

U.S. House of Representatives 

Committee on Commerce 

September 22, 1999 

The Honorable Bill Richardson 
Secretary 

U.S. Department of Energy 
1000 Independence Avenue, S.W. 

Washington, D.C. 20585 

Dear Secretary Richardson: Last week, you personally awarded Clara Harding, 
the 76-year-old widow of Joe Harding, with a medal from the U.S. Department of 
Energy (DOE). You called her late husband a “Cold War hero,” and honored Mrs. 
Harding for her “personal contribution in reminding us of the human face of the 
men and women who contributed to the nation’s effort and the ultimate success in 
winning the Cold War.” 

It is true that the injured workers are the forgotten victims of the Cold War. 
While the Department has spent billions of dollars to clean up the environmental 
damage caused by the negligent handling of toxic, hazardous and radioactive waste, 
minuscule amounts have been spent to compensate workers made ill by the very 
same materials. In fact, over the years, the Department has spent tens of millions 
of dollars in legal fees to make sure that these workers did not receive workmen’s 
compensation, medical assistance, disability payments and pensions. The entire 
legal establishment of the federal government was massed to avoid these claims. 
Sick workers were ridiculed, vilified and lied to and about. 

The case of Joe Harding is a classic example of this treatment. However gracious 
and heartfelt this gesture to Mrs. Harding may have been on your part, it cannot 
obscure the decades’ of shabby, dishonest treatment and poverty that the Hardings 
were subjected to by the actions of the Department, its contractors and its lawyers. 
Nor can it obscure the fact that it took Mrs. Harding more than 15 years to receive 
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a paltry $12,000 settlement for her late husband’s workmen’s compensation claims. 
This pa3Tnent, which was fought for years by Union Carbide’s and DOE’s own law- 
yers, was received less than two years ago. 

Joe Harding worked for I 8 V 2 years at the Paducah Gaseous Diffusion Plant 
(GDF). He was a process operator who worked without any radiation protection in 
air thick with uranium dust that was also contaminated with plutonium, neptunium 
and possibly ruthenium. Sometimes he did maintenance in pipes that moved ura- 
nium hexaflouride from building to building. He suffered lesions, stomach pain and 
other symptoms of radiation illness. But the company told him that his work envi- 
ronment was safe even though it knew that it was not. 

When Mr. Harding left the Paducah GDF in 1971, he was 49 years old and ill, 
probably with the cancer to which he ultimately succumbed. Before he left, he was 
promised a 100 percent disability pension from Union Carbide. But he never re- 
ceived that a nickel of that pension. He lost his health insurance. He never received 
a retirement pension. After Mr. Harding died, the Department issued a report said 
that there was not enough radiation exposure at Paducah to cause his illness, and 
that “The presence of thick dust in the air which Mr. Harding stated occurred ... is 
not consistent with the mode of operation” at the plant. As testimony at the Sub- 
committee’s hearing today will show, the DOE report writers lied to deny Mr. Har- 
ding his compensation. Mr. Harding’s statements were absolutely consistent with 
the mode of operation at Paducah. Workers frequently labored in thick uranium 
dust, and many were sick. You heard many similar statements from workers your- 
self last week. 

Mrs. Harding deserves an “honor” that she can take to the bank. By this letter, 
I am requesting that you direct the Department’s Office of General Counsel and 
Union Carbide to go back to the court of jurisdiction in which the Harding settle- 
ment was filed and move to reopen that settlement so that it can be increased to 
fully reimburse Mrs. Harding for her years of pain and penury. Additionally, I am 
requesting you to investigate what happened to Mr. Harding’s retirement pension. 
We have been told by DOE officials that he was offered a pension, but never re- 
turned the paperwork. This would be surprising since Mr. Harding fought many 
years to obtain some kind of compensation for his work. 

Please respond in writing by Thursday, September 30, 1999, with the steps the 
Department intends to take to fully compensate Mrs. Harding and to investigate the 
retirement pension. If you have any questions, please have your staff contact Edith 
Holleman, Minority Counsel, at (202) 226-3407. 

Thank you for your immediate attention to this very important matter. 

Sincerely, 


Ron Klink 

Ranking Member, Oversight & Investigations Subcommittee 


cc: Rep. Fred Upton 
Mrs. Clara Harding 


Mr. Upton. At this point I recognize the chairman of the full 
committee, Mr. Bliley, for an opening statement. 

Chairman Bliley. Thank you, Mr. Chairman. This hearing 
builds on the committee’s ongoing commitment to hold the Depart- 
ment of Energy and its contractors accountable for poor manage- 
ment practices that compromise worker safety, cause unnecessary 
environmental contamination, and waste billions of taxpayer dol- 
lars. The long list of poorly managed DOE projects and programs 
has kept the committee very busy over the past several years. Un- 
fortunately, we do not have the resources to keep track of all of 
DOE’s mistakes, but it has been necessary to take a hard, close 
look at several issues. 

The subcommittee’s past DOE hearings include the Pit 9 cleanup 
disaster in Idaho, the spent nuclear fuel project at Hanford, the 
troubled Office of Science and Technology, the radioactive tank 
waste at Hanford, the questionable funding of Molten Metal Tech- 
nologies, misdirected contract reform efforts, and just recently, a 
review of the Department’s nuclear safety program. Each of these 
hearings have informed the committee of some of the more pressing 
problems at DOE. Today’s important hearing will review worker 
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safety and environmental contamination at the Paducah Gaseous 
Diffusion Plant located in Kentucky. 

I have been alarmed by the reports I have read about the Padu- 
cah site. My first priority is to determine whether current condi- 
tions at the site and contamination offsite are threatening workers 
and the community. For this information I must rely on DOE and 
the Federal and State agencies. The committee has communicated 
with each of these agencies and the picture is still unclear. Last 
month Secretary Richardson sent a team of investigators to the 
site. He has stated that DOE has not uncovered “any imminent 
threat to the public health, worker safety, or the environment, but 
we are continuing to investigate these concerns.” 

The Secretary has been quick to react to Paducah’s problems, but 
only since they have received front page attention. Where has the 
Department’s health and safety oversight been? Why does it take 
a special investigation to find out whether the workers at Paducah 
are safe? I have an answer: It is because the Department’s safety 
oversight responsibilities at Paducah have been severely mis- 
managed. The initial findings of the Department’s investigation 
have uncovered serious mismanagement by DOE, and several prob- 
lems with doe’s contractor, Bechtel Jacobs Corporation, regarding 
nuclear safety oversight, radiation protection of workers and envi- 
ronmental monitoring. However, these findings are not new. Many 
of the problems uncovered by the Department’s recent investigation 
were identified in a July 1990 Tiger team safety review at Padu- 
cah, initiated by former Secretary Watkins. 

For instance, in 1990 the Tiger team found DOE oversight roles 
and responsibilities have not been well defined, documented or 
communicated. A correction plan was put into place in 1991, and 
millions were spent for improvements, but 9 years later the same 
problems persist. Thus, what confidence can we have that correc- 
tive actions from DOE’s new investigation will be implemented? 
Furthermore, how can we be confident that DOE’s 2-week review 
is sufficient? 

Today’s hearing will allow us to review what further actions need 
to be taken by DOE, DOE’s contractors and the regulators to en- 
sure the safety of workers and the community. 

The Paducah site and its dedicated workers have a proud place 
in history. The uranium enriched at the site helped win the cold 
war, and today it helps supply 40 percent of the world’s nuclear 
fuel for electricity. We owe it to the Paducah community to cut 
through the culture of silence and deceit at Paducah, and allow for 
the truth to come out. The truth and the answers will start today 
at this hearing. I thank you for it, Mr. Chairman. 

Mr. Upton. Thank you. Mr. Strickland. 

Mr. Strickland. Thank you, Mr. Chairman. The subject of to- 
day’s hearing is shocking and terribly disturbing. The lives of thou- 
sands of workers and the safety of local communities depends on 
our swift and just response to this crisis. I applaud the Secretary 
of Energy for this initiative to thoroughly investigate these recent 
reports and to take responsibility to address the needs of past and 
present workers who have been placed in harm’s way. I represent 
southern Ohio, not Paducah, Kentucky. Southern Ohio is the home 
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of the uranium enrichment plant located near Portsmouth. It is 
Paducah’s sister plant. 

It is totally unacceptable that the current worker compensation 
proposal offered by this administration covers only Paducah work- 
ers, leaving Portsmouth workers out in the cold. In other words, 
employees charged with carrying out the same work for this gov- 
ernment, who may have been injured as a result of the work, are 
being treated differently simply because they lived and worked in 
different places. Is this just? Is it fair? Of course it isn’t. 

That is why this committee and this Congress should correct this 
inequity. Our government must take responsibility for all of its em- 
ployees, past and present, who have been injured due to the expo- 
sure to hazardous materials. When the administration’s proposal is 
sent to Congress for action, I pledge to do everything humanly pos- 
sible to ensure equal treatment for all DOE workers. 

Because this crisis demands our immediate attention, Mr. Chair- 
man, I urge you to join me in working to make this legislative pro- 
posal more inclusive and to see that it is swiftly passed into law. 
Further, I am requesting that this subcommittee hold a similar 
hearing on the Department of Energy’s investigation of the Ports- 
mouth site at the earliest appropriate time, and I urge you to join 
me in working to rectify our government’s abandonment of cold war 
veterans and their modern day colleagues. 

Finally, our action will demonstrate to the American citizens just 
what kind of government they have and what kind of people we 
are. 

Thank you, Mr. Chairman. 

Mr. Upton. We certainly appreciate your interest on this and I 
assure you we will continue to monitor this and I know that ques- 
tions for this site obviously reflect a deep interest in your site in 
your State as well. 

Mr. Strickland. Thank you, Mr. Chairman. 

Mr. Upton. Mr. Whitfield. 

Mr. Whitfield. Thank you, Mr. Chairman. I particularly want 
to thank Chairman Bliley and Chairman Upton and Mr. Klink for 
agreeing to have this hearing and to speed up the process, particu- 
larly regarding the health and well-being of the current and former 
workers at the Paducah Gaseous Diffusion Plant, as well as citi- 
zens in the surrounding area. 

And before I read my statement, I would like to announce that 
we have been trying to obtain approval for DOE to reprogram 
$1.96 million to begin cleaning up uranium hexafluoride cylinders 
at the Paducah plant. There are over 37,000 of them there, and we 
obtained that approval this morning and so that is a very small 
step in beginning to immediately try to address this problem. 

I am delighted that Mr. Klink talked about Joe Harding. I might 
also say that the Paducah Sun in 1986 ran an article talking about 
all of its problems at the Paducah plant, with the exception of the 
plutonium. It is tragic that it has taken this many years to focus 
on this and to begin to clean it up. The events of the last month 
and a half at the Paducah plant have all the elements of a best 
selling spy novel — exhumed bodies with uranium; allegations of 
missing documents; coverups; long-term exposure to toxic mate- 
rials; black radioactive ooze at landfills. Unlike a great book with 
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a good ending, this story is still unfolding, and I am determined 
that the ending of this story is not a tragic one. 

Since my election to Congress 5 years ago, I have worked with 
the employees at the Paducah plant to preserve collective bar- 
gaining rights, to protect their pension benefits and jobs in the 
midst of privatization, to minimize the impacts of the declining do- 
mestic uranium market and increased Russian uranium imports, 
and to obtain funds for the construction of a uranium hexafluoride 
conversion facility to convert the depleted uranium. 

But today I am committed to finding answers to important ques- 
tions which have been raised by a Federal lawsuit and subsequent 
articles. 

The first panel of witnesses includes employees of the Paducah 
plant who have raised serious allegations of wrongdoing by former 
DOE contractors, Lockheed Martin and Martin Marietta, as well as 
Union Carbide. 

They allege that the contractors knowingly presented false and 
fraudulent claims for payment, cost compensation and awards 
under contracts with the Department of Energy, and they endan- 
gered the health and welfare of the employees. From this panel I 
want to hear the specific allegations and the evidence to support 
those allegations. 

The second panel is composed of witnesses representing past and 
present DOE contractors and the current operator of the production 
facility — Lockheed Martin, Bechtel Jacobs, and the United States 
Enrichment Corporation. From this panel I want to know if the al- 
legations raised are true. In addition, we want to know whether 
the deficiencies enumerated in the Tiger team assessment of 1990 
have been corrected; what problems exist in cleaning up the site 
today; what is the timetable and site management plan for the 
cleanup; and was there a calculated effort to keep workers and the 
community in the dark about the presence of plutonium in the ma- 
terials the plant received, and what Congress can do to facilitate 
the cleanup. 

The third panel includes the Federal and State regulators of the 
plant — the Department of Energy, and the Nuclear Regulatory 
Commission, the Environmental Protection Agency and the Ken- 
tucky Department of Natural Resources. From this panel I want to 
know why supervision of the plant has been so lax, to explore the 
Energy Department’s proposal for a pilot project to compensate 
workers with injuries resulting from radiation exposure, is the 
plant safe today and what steps will be taken to clean up the con- 
taminated sites and to correct mismanagement of the past. 

Mr. Chairman, I represent men and women who have worked 
and still work at the Paducah Gaseous Diffusion Plant. They have 
not asked for, nor do they expect much. They do, however, expect 
their employers and the government to be honest with them, to 
provide them with a safe place to work, to pay them a fair wage 
and to compensate them for medical expenses incurred because of 
their responsibility by the government or its contractors. 

The entire Paducah community is entitled to answers about the 
plant to clean up this area and to correct past wrongs. I hope my 
colleagues on the subcommittee will help uncover why it took an 
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investigative report and a Federal lawsuit to bring these revela- 
tions to light. 

Help us separate fact from fiction. We want to know the truth, 
and we want a safe working place for workers not only at the Pa- 
ducah plant, but at Portsmouth and Oak Ridge and other DOE fa- 
cilities around the country. Thank you. 

Mr. Upton. Thank you. 

We recognize the ranking member of the full committee, a mem- 
ber of this subcommittee, Mr. Dingell. 

Mr. Dingell. Mr. Chairman, I thank you and I commend you for 
holding this hearing. Worker safety at DOE nuclear sites has long 
been a matter of interest to me and also to the committee. It was 
the subject, as members of this subcommittee will recall, of regular 
investigative work by this subcommittee during the 1980’s and 
early 1990’s. Back when I chaired the subcommittee in 1994, I 
made one observation that still holds true: One of the largest 
groups of likely American victims of the cold war are the workers 
who labored for years in our vast nuclear weapons complexes 
across the Nation. 

Unfortunately, last week, Mr. Chairman, the House of Rep- 
resentatives, when it voted to create an autonomous nuclear weap- 
ons agency within the Department of Energy, turned its back on 
these workers and communities around the weapons facilities and 
the environment. The House voted to return to the secret days of 
the Atomic Energy Commission when so many of these tragedies 
began and when the culture was created that we suppressed public 
flow of information and didn’t give a whoop about the environment, 
worker safety and other things. 

That created a situation where our employees at these facilities, 
whether they be Federal or contractors, were calmly and serenely 
irradiated and subjected to other risks of employment and when 
the communities found that contamination of every one of these 
sites was regular order of business. And I would observe to you, 
Mr. Chairman, this was all done under a culture which was caused 
because of its secretive character, the suppression of information to 
the public at large, the media, and of course to the Congress which 
was viewed as a threat by that agency at that time. And it took 
us years to break that attitude on the part of that agency. 

Today we are seeing that the Congress has willingly returned to 
that in the legislation we passed last week. Worker safety in these 
times was knowingly jeopardized in favor of weapons production, 
and the safety of people in adjacent communities was severely 
risked; and as a result, all of the sites under the former jurisdiction 
of the Atomic Energy Commission, acting under a veil of secrecy, 
are now contaminated with hazardous both high- and low-level of 
nuclear waste. 

Those who had the temerity to ask questions were systematically 
harassed, intimidated, and the Congress and others were 
stonewalled. When outsiders made inquiry on these matters, lying 
was the usual refuge of bureaucrats in that agency. 

Today’s hearing is important, and again, Mr. Chairman, I com- 
mend you. What went on at Paducah was outrageous, but what 
went on at Paducah was replicated at many other sites run by the 
Atomic Energy Commission. 
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Last week’s vote by the House was also outrageous. We do need 
many more hearings like this to convince the leadership of this 
House to reverse the course and go out for independent and aggres- 
sive oversight of the weapons complex to see to it that we work to 
bring about the necessary cleanup and to see to it that that clean- 
up involves not only the physical cleanup of sites, but a cleanup of 
an attitudinal problem at DOE, which is the inheritance of the 
mantle of the Atomic Energy Commission, and to see to it that we 
have a situation come about where the Congress can find out what 
goes wrong and properly supervise this matter instead of returning 
to the veil of secrecy which caused so many of the problems. 

I thank you and commend you, Mr. Chairman. 

Mr. Upton. Thank you. 

Mr. Bryant. 

Mr. Bryant. Thank you, Mr. Chairman. At this time, I would re- 
quest to be able to pass and reserve my time. 

Mr. Upton. Mr. Burr. 

Mr. Burr. I thank the chairman and I also thank the entire com- 
mittee and our witnesses, because the postponement of this hear- 
ing allowed many of us to go back to the State of North Carolina 
and address what still today is a significant disaster and will con- 
tinue to be a problem. 

I want to commend Mr. Whitfield for one of the finest opening 
statements that I have heard in a long time, and one that clearly 
tells me that he has stayed focused on the human face behind the 
issue, and that is the workers in Paducah and the many people 
that live around this plant. 

Paducah does have a long history, a history that goes back to the 
1950’s, a history that if this were the book, it would include the 
cold war, it would include the need for nuclear development, and 
this was at the centerpiece of that effort. 

Throughout those 50 years, much has happened. And quite hon- 
estly, questions have been raised about safety and contamination. 
Mr. Whitfield alluded to the Paducah Sun article in 1986. Had we 
only listened then, maybe we could have started this process much 
sooner. 

It has been amazing to me after reviewing the documents for this 
hearing, my conclusion is why didn’t we listen? Why didn’t we lis- 
ten to the Paducah Sun? Why did it take the Washington Post and 
other news outlets finding documents that this committee and Con- 
gress could not obtain through the Department of Energy because 
in many cases contractors never filed those papers with that agen- 
cy. How is it that for 9 years, an appendix to the report could be 
lost and all of a sudden reappear? 

Ladies and gentlemen, I think that raises the question that we 
should be here to ask: How hard are contractors and the Depart- 
ment of Energy working today to solve the problems at Paducah? 
Much time has been spent talking about other investigations, other 
sites, and clearly that is a responsibility of this Confess, but I am 
hopeful that what we will do today before we leave is that the De- 
partment of Energy, the contractors, and the Congress will commit 
that we will clean this site up and assure worker safety. 

Let me read you a quote from Dave Michaels with the Depart- 
ment of Energy that appeared in the Post on September 9. He said. 
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“We are most concerned that these problems continue to repeat 
themselves and that the laboratory management, despite commit- 
ments made in previous enforcement actions, have failed to correct 
identified problems. We have used enforcement on things that we 
knew were real and contractors haven’t responded.” 

Well, I understand that the investigations are ongoing. I am con- 
cerned that the Department of Energy’s preliminary observations 
announced September 14 are simply a rehash of earlier investiga- 
tions. If in the end DOE does not improve in the way in which it 
oversees contract operations, how it evaluates contractor perform- 
ance, and the way that it actually writes its contracts, then none 
of the other changes it makes will take hold. If DOE will not make 
the needed changes in contract management, I am certain this 
committee and this Congress will have a large say in how we pro- 
ceed in the future. 

Mr. Chairman, I thank you for holding this hearing, but I espe- 
cially thank those media outlets that were able to access docu- 
ments that furthered the urgency for this hearing and I yield back 
the balance of my time. 

Mr. Upton. Mr. Green. 

Mr. Gene Green. Thank you, Mr. Chairman. And as a Member 
of Congress and an American, it makes me ashamed to read the 
documents that we have and that we as a country treated our 
workers, or through the contractors we hired, this way. 

I want to thank the chairman for scheduling this hearing and, 
again, not having the long-term seniority that our ranking member 
has, it is frustrating, I imagine, to be here year after year and be 
told that something is being done and yet it is not. 

Over and over we hear of lax standards and nonexistent safety 
protocols and hazards and dangers that no one should have to tol- 
erate. Despite action and oversight by this committee, it seems 
every time Congress hears how these problems are fixed, you hear 
the latest plan for improving the working conditions at these facili- 
ties, we instead have to hear more problems: our most recent prob- 
lem at Paducah, Kentucky where for almost 40 years we have man- 
aged to avoid dealing with clear evidence of radiation hazard for 
workers. 

In one report from 1960, it appears that the people we put in 
charge kept the information about the real possibility that dangers 
and unsafe working conditions existed secret because the managers 
were afraid that they would have to pay hazardous pay. We will 
hear testimony from environmental safety officials at the plant 
about exposure of workers to plutonium which is so radioactive 
that one millionth of an ounce, if inhaled, can cause cancer. 

As early as 1952 we knew that exposure of workers to plutonium 
and other man-made metal was dangerous. That did not stop those 
who ran the facilities from ignoring the dangers to workers and 
failing to protect them from exposure. It seems that the contractors 
we hired knew that there was widespread and systematic and doc- 
umented failures in their effort to stop the spread of these mate- 
rials, but did nothing to try to correct it. 

Our government bears much of the blame for the lack of over- 
sight which has led to this and other situations. However, I hope 
that by now we would have identified the problems and been far 
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down the road toward solving them, and I hope that the Depart- 
ment of Energy and the contractors have done a better job at our 
other facilities, whether they be in Ohio or Texas, and I look for- 
ward to the testimony today from the witnesses. Thank you, Mr. 
Chairman. 

Mr. Upton. Mr. Bilbray. 

Mr. Bilbray. Mr. Chairman, I would like to thank you and the 
ranking member for holding this hearing, and I think the bipar- 
tisan aspect of this hearing is something that we should encourage 
more often. 

I would like to congratulate the gentleman from Kentucky, Mr. 
Whitfield, because ever since he came to this Congress I know that 
this issue has been one that he has been doggedly following and 
hounding. He knew that it was an issue that was not going to go 
away, and he did it in a very organized, to a degree quiet at times, 
but very effective way of forcing this issue out into the light of day. 
And Mr. Whitfield, I think you set an example for a lot of us, that 
you may feel strongly about things, but screaming and shouting is 
not the only way to take care of problems. Actually addressing 
them is appropriate. 

Mr. Chairman, the more I read these reports, I thank my lucky 
stars that when I was working around a nuclear facility I was 
working under the Department of Defense rather than the Depart- 
ment of Energy, and I just say that as somebody who has worked 
and seen the safety precautions and the employee protection that 
the Department of Defense rendered to those of us working in 
those environments, and I have to raise up my hands and shrug 
my shoulders and say why not here. 

But I also have to point out that we can find blame and fault, 
and that is really easy for us who are legislators to point fingers 
at any administration. The problem is, can we find answers? And 
I would ask to take a look at the fact that all of us bear in some 
degree responsibility in the past, t we bear more responsibility to 
make sure that these situations are addressed in the future. And 
I would ask all of us what are we doing to initiate some answers 
here. 

And just this morning I have heard the statement of cleanup 
mentioned countless times, and I would just ask every member who 
has ever mentioned the issue of cleanup, at are we doing to make 
cleanups safer and more cost effective? 

A good example is the problem doesn’t stop with the DOE. The 
fact is that we just had a situation last year where the Army Corps 
of Engineers cleaned up a World War II site, shipped the material 
from New York all of the way to California, and then disposed of 
it illegally in a facility that is not supposed to be taking nuclear 
material. And their reason for doing it, to save money. 

So I think that we need to look around and say there is a deeper 
problem here, and I will just ask all of us to remember that every 
time we talk about cleaning up a nuclear site, we should be asking 
ourselves and the public should be asking us what are we doing to 
provide the facilities to cleanup these sites, cause the material re- 
moved has to go somewhere. And I ask this committee as an over- 
sight committee to take a look at what happened last year and 
what we need to do in the future so that the material can be 
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cleaned up and transferred to an appropriate disposal site, which 
is something that none of us want in our neighborhood, but we all 
want done somewhere. 

We need to learn from the mistakes of the past; let’s change the 
system but maybe change our own attitudes about being proactive 
in nuclear cleanup, and say what is this committee as the Com- 
merce Committee doing to initiate the ability for Paducah to be 
cleaned up in a safe, cost-effective manner? And I think that this 
hearing can remind us that doing nothing is not an option. 

I yield back the balance of my time. 

Mr. Upton. Thank you. 

Mr. Stupak. 

Mr. Stupak. Thank you, Mr. Chairman. I apologize that I will 
be in and out of this hearing because I have a number of congres- 
sional hearings today. I am very interested in this hearing because 
I think it is important that we examine the safety record of the De- 
partment of Energy with respect to its handling of plutonium and 
other radioactive materials. Yesterday the Washington Post re- 
ported that radiation risks to workers were concealed at Paducah 
because of “fear of a public outcry.” While it is unclear from the 
news article whether DOE had knowledge of the contamination, it 
is clear that their oversight of the operation was disastrous. This 
disaster has caused people to pay with their lives, due to cancer 
they contracted while working in that unsafe environment. 

The Department of Energy has done a horrendous job of pro- 
tecting the public workers and the public in Paducah from radi- 
ation exposure and harm. DOE is now proposing to ship plutonium 
through both of our districts as well as that of Mr. Blunt from this 
subcommittee. DOE assures us it will be handled safely by a re- 
sponsible government contractor. Yet to this point, the DOE has re- 
fused to have public hearings in my district or anywhere else along 
the shipment route. Even though the Canadian Government is hav- 
ing public meetings on the shipment, DOE is refusing to even hold 
one hearing in this country. Are they afraid of public outcry? Does 
this situation sound disturbingly similar to the subject of this cur- 
rent hearing today? I hope not. 

I believe DOE and its contractors should be open and forthright 
with respect to their responsibility in the operation at Paducah. I 
believe they have both a duty and an obligation to find out who is 
responsible for these lapses and ensure the victims are treated fair- 
ly- 

Furthermore, I believe DOE should quit stalling and begin hear- 
ings on the proposed MOX fuel shipment scheduled to go through 
our districts. Enough coverups. We need public discussion. DOE’s 
track record with Paducah gives us a serious doubt and reason to 
doubt the safety of DOE’s nuclear weapons program. Only public 
discussion and reparation will repair that lost trust. Let me remind 
DOE officials here today, last week the House unanimously passed 
my amendment to hold public hearings before you begin shipment 
of the plutonium and the MOX fuels. 

Four hundred thirty-five Members said hold hearings. I darn 
well hope that we have those hearings and have them soon. 
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Thank you for holding this hearing, Mr. Chairman. I look for- 
ward to working with you on this issue as well as the MOX fuel 
shipment issue. 

Mr. Upton. I supported your amendment on the House floor and 
only a slow subway and the rain stopped me from getting over 
there to speak in favor of it. 

Mr. Stupak. Mr. Bryant. 

Mr. Bryant. I want to thank you for having this hearing. My col- 
league from Tennessee, Zach Wamp, represents the Oak Ridge area 
and for those of you who know him, know how strong he feels 
about all issues and certainly will work aggressively to ensure that 
the right thing is done in this instance to include Oak Ridge. 

I do want to associate myself with the remarks of Mr. Strickland 
and Mr. Whitfield who also have facilities. We have talked a little 
bit and as I sit here and listen and review the materials, I too am 
very concerned about what appears to be not negligence but active 
coverup over a number of years, and for reasons that are very inap- 
propriate given the risk involved here. 

I do again thank all of you for being here. I look especially for- 
ward to hearing from the workers, both at Paducah and Oak Ridge, 
and I don’t know if this is their first opportunity to actually testify, 
but I welcome that and look forward to that and I yield back the 
balance of my time. 

Mr. Upton. Thank you. 

At this point we welcome our first panel. They include Mr. Jim 
Key, Mr. Ronald Fowler, Mr. Thomas Cochran, and Mr. Brad 
Graves. It is my understanding that many of you, if not all, 
brought counsel with you, which is certainly fine and fits under the 
committee rules, but by doing so they need also to be sworn, in 
that everything is under oath here. If you would identify them 
when you begin your testimony, that would be appropriate. At this 
point if you would stand and raise your right hand. 

[Witnesses sworn.] 

Mr. Upton. By the way, your counsel need to do the same thing. 
Identify yourself and then we will swear you in. 

Mr. Cooper. Charles Cooper, representing Mr. Jenkins and Mr. 
Fowler. 

Mr. Egan. Joe Egan, representing Mr. Jenkins and Mr. Fowler 
and Mr. Cochran. 

Mr. McMurray. William F. McMurray for Mr. Jenkins and Mr. 
Fowler. 

Mr. Mull. Martin Mull for Mr. Jenkins and Mr. Fowler. 

Mr. Lawrence. Mr. Lawrence for Mr. Jenkins and Mr. Fowler 
and Mr. Cochran. 

Mr. Upton. For counsel, who did not take the oath previously, 
raise your hand I will swear you. 

[Counsel sworn.] 

Mr. Upton. Now you are all under oath. Mr. Key, we will start 
with you. We would like you to limit your remarks to 5 minutes. 
Your statement will be made fully part of the record in its entirety, 
if you can stay pretty close to 5 minutes. 

By the way, because of the delay in the hearing from last week 
due to the hurricane, we very much appreciate getting your testi- 
mony on time so we could review it over the weekend. Go ahead. 



292 


TESTIMONY OF JIM H. KEY, PACE LOCAL 5-5550; GARLAND E. 

JENKINS; RONALD B. FOWLER; M. BRAD GRAVES, LOCKHEED 

MARTIN ENERGY SYSTEMS; AND THOMAS B. COCHRAN, DI- 
RECTOR, NUCLEAR PROGRAMS, NATURAL RESOURCES DE- 
FENSE COUNCIL, INC. 

Mr. Key. Thank you, Mr. Chairman, for allowing me to come be- 
fore you today. My name is Jim Key. 

Mr. Upton. Could you bring the mike a little closer? 

Mr. Key. Thank you, Mr. Chairman, and committee members for 
allowing me to come before you today. I am Jim Key, an hourly 
electrician at the Paducah Gaseous Diffusion Plant at Paducah, 
Kentucky. I was hired by Union Carbide in 1974 as a laborer and 
I have worked for a succession of contractors, including Martin 
Marietta, Lockheed Martin, and most recently the privatized 
United States Enrichment Corporation. Since 1989 I have also 
served as the environmental safety and health representative for 
Local 5-550 of the Paper Allied Industrial Chemical and Energy 
Workers Union. 

At the outset, allow me to clarify for the record that neither I nor 
PACE Local 5-550 is a party to any litigation with respect to health 
and safety issues at Paducah at this time. The Department of En- 
ergy headquarters oversight staff have included me in daily 
outbriefs when they investigated the Paducah site during the 
Phase I study between August 17 and September 3, 1999. It was 
disturbing to learn, however, that elements within Department of 
Energy now want to exclude me from further participation, appar- 
ently based on the erroneous charge that I had leaked my notes 
from the outbriefs to the press. This is wholly inaccurate and ap- 
pears to be a function of the Department of Energy looking for a 
scapegoat to blame for the publicity associated with the disclosure 
of the oversight team report. 

If there is one message that I want the committee to receive from 
the workers at Paducah today, it is this: The majority of current 
and former workers are afraid that they may have been exposed to 
substances like plutonium without proper protection and that they 
will, as a result, be stricken with a fatal disease and lose their 
lives. 

Allow me to describe some of the working conditions and I think 
you will understand the fear. Shortly after I was hired in 1974 I 
joined the group of workers who were directed to take drum loads 
of uranium metal shavings from the machine shop and dump them 
into deep, onsite pits. The uranium spontaneously ignited before 
the metal chips ever hit the bottom of the hole and a pungent and 
irritating smoke enveloped us. A coworker used a front-end loader 
and dumped soil to cover over the fire. The reason the uranium 
metal caught fire is it is hydrofluoric. 

During the plant upgrades CIP-CUP project, 20-foot diameter 
converters were hoisted by overhead cranes with pipe openings 
that emitted clouds of smoke. The smoke was uranium hexafluoride 
reacting with moisture in the air. Sometimes the smoke was so 
thick, you could not see the overhead crane operators. Respirators 
were not required. Between 1977 and 1982 I was assigned the re- 
sponsibility of grinding asbestos transite to fit as covers over high- 
voltage electrical cable. I was not provided any personal protective 
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equipment or air monitoring. At the end of the day when I went 
to the change room, my entire body was covered with white asbes- 
tos dust. 

Union Carbide Nuclear Corporation knew in 1952 that the intro- 
duction of plutonium-contaminated reactor tails into the uranium 
enrichment process at Oak Ridge, a process similar to Paducah, 
may require consideration of certain changes to the health physics 
program, including a contamination control program. 

In 1985 DOE identified a need to protect workers from exposure 
to transuranics. The report concluded that Paducah management, 
in conjunction with DOE, should conduct an exposure assessment 
for those workers involved in processing and recycling material at 
Paducah Feed Plant. 

A similar recommendation was made to conduct an exposure as- 
sessment at the Portsmouth, Ohio Oxide Conversion Facility. DOE 
admitted no such exposure assessment was performed for the first 
time last week. 

Another report in 1990, “Neptunium Experience at PGDP,” con- 
cluded that the presence of transuranics at Paducah requires sig- 
nificantly different control procedures. What is clear is that the 
government’s contractors knew the need to protect workers from 
plutonium and other transuranics since 1952. It took 40 years after 
the Union Carbide memo cited above to implement a contamination 
control program specifically for transuranics such as neptunium 
and plutonium. Because the site didn’t have this basic radiation 
control equipment for almost 40 years, contamination of all types 
was tracked from building to building, into vehicles and into work- 
ers’ homes. 

In summary, workers are afraid of what may happen to them in 
the future. They have worked in conditions which exposed them to 
radiological and chemical contamination that have long legacy peri- 
ods. These workers who served our Nation as veterans of the cold 
war production era must not be forgotten. The workers at Paducah 
and DOE sites deserve more than medical monitoring. They de- 
serve coverage of the work force under the Federal workers’ com- 
pensation system that shifts the burden of proof onto the Federal 
Government to demonstrate that workplace exposures didn’t lead 
to illnesses in light of the Department of Energy’s deceit and fail- 
ure to monitor workers for radiation and other types of risk; and, 
two, health insurance coverage for all at-risk workers and their 
spouses. 

The harm to humans must be taken as seriously as the environ- 
mental harm to dirt. Thank you, Mr. Chairman. 

[The prepared statement of Jim H. Key follows:] 

Prepared Statement of Jim H. Key, Paper, Allied-Industrial, Chemical & 
Energy Workers International Union 

I am Jim Key, an hourly electrician at the Paducah Gaseous Diffusion Plant 
(“PGDP”) in Paducah, Kentucky. I was hired by Union Carbide in 1974 as a laborer, 
and I have worked for a succession of contractors including Martin Marietta, Lock- 
heed Martin, and most recently for the privatized USEC, Inc. Since 1989, I have 
served as the Environment, Safety & Health Representative for Local 5-550 of the 
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Paper, Allied-Industrial, Chemical and Energy Workers Union (“PACE”) and its 
predecessor the Oil, Chemical & Atomic Workers Union (“OCAW”).' 

PACE represents approximately 850 hourly production, maintenance, environ- 
mental restoration, waste management and escort workers who are employed by 
USEC, Inc. Approximately 30 PACE workers who are performing waste manage- 
ment and cylinder management under USEC’s direction are scheduled to be 
transitioned to the DOE’s Management and Integrating Contractor, Bechtel-Jacobs 
LLC, on October 4, 1999. 

At the outset, allow me to clarify for the record that neither I, nor PACE Local 
5-550, is a party to any litigation with respect to health and safety issues at Padu- 
cah at this time. 

DOE Headquarters Oversight Staff has included me in the daily out-briefs by the 
DOE Oversight Team when they investigated the Paducah site during the Phase I 
study between August 17 and September 3, 1999. It was disturbing to learn, how- 
ever, that elements within DOE now want to exclude me from further participation, 
apparently based on the erroneous charge that I had leaked my notes from the 
outbriefs to the press. This is wholly inaccurate, and appears to be a function of 
DOE looking for a scapegoat to blame for the publicity associated with the disclo- 
sure of the Oversight team report. DOE needs to provide public assurances that a 
designated union representative will continue to be included in all outbriefs as the 
Paducah investigation continues. 

1. A Fundamental Concern of Workers at Paducah 

If there is one message I want the Committee to receive from the workers at Pa- 
ducah, it is this: 

The majority of current and former workers are afraid that they may have been 
exposed to substances like plutonium without proper protection and that they 
will, as a result, be stricken with a fatal disease and lose their lives. I have this 
fear from my 25 years of work at Paducah. 

Allow me to describe some of the working conditions and the site’s historic fail- 
ures to protect workers from exposure to everything from asbestos to radiation, and 
I think you will understand that fear. 

2. Brief History of My Personal Working Conditions and Lack of Exposure Moni- 

toring to Transuranics 

URANIUM FIRES: Shortly after I was hired in 1974, I joined a group of laborers 
who were directed to take drum loads of uranium metal shavings from the machine 
shop and dump them into deep holes behind an on site (C-746) warehouse. The ura- 
nium spontaneously ignited before the metal chips ever hit the bottom of the hole 
and a pungent and irritating smoke enveloped us. A co-worker used a front loader 
and dumped soil to cover over the fire. We don’t know if the fires were smothered 
by the soil, because we were directed to go back and get another truckload of ura- 
nium shavings which also ignited when we dumped those drums. The reason the 
uranium metal caught fire is that it is pyrophoric, which means that, under certain 
conditions, the uranium will simply self-ignite and burn. To my knowledge, this 
dumping ground has yet to be characterized, and is not included in the DOE’s 2006 
Plan for Environmental Cleanup. 

URANIUM DUSTS: I worked on the Cascade Upgrade Project (“CIP-CUP”), re- 
moving and installing the large motors that drive the thousands of compressors in 
the enrichment process. During the disassembly process, 20-foot diameter converters 
were hoisted by cranes with pipe openings that were emitting clouds of smoke. The 
smoke was uranium hexaflouride (“UF6”) reacting with moisture in the air. When 
this reaction occurs, uranium becomes airborne. My co-workers reported that the 
smoke was so thick, they couldn’t even see the crane operators. Respirators were 
not required. 

ASBESTOS EXPOSURES: Between 1977 and 1982, I was assigned the responsi- 
bility for grinding asbestos transite to fit as covers over high voltage electrical cable. 
I was provided no Personal Protective Equipment (“PPE”) or air monitoring. At the 
end of the day, I went to the change room with my entire body covered with asbes- 
tos dust. 

NO RESPIRATORY PROTECTION: I worked in the C-410 building which, begin- 
ning in 1953 and continuing through 1976, was used to convert plutonium-contami- 
nated uranium, known as “reactor tails,” back into uranium hexaflouride for intro- 
duction into the uranium enrichment plant at Paducah. I recall having to hold my 


* The Local was chartered by the Oil, Chemical & Atomic Workers International Union 
(“OCAW”) on January 21, 1953. 
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breath to get through clouds of unknown fumes in the C-410 building and there was 
no respiratory protection required. 

TRANSUE^U'^ICS: In the mid-1970’s, I observed operators cleaning up spills of 
“black powder” (crushed spent reactor fuel that contained plutonium, neptunium, 
and technetium-99) in the C-410 Feed Materials Building. Workers were not advised 
on the presence of transuranics, or the need for special health physics monitoring. 
The first time I ever learned plutonium or neptunium was used and employees were 
at risk of exposure was in 1990, when Martin Marietta advised of the need for moni- 
toring employee exposure to transuranics. 

NO CONTAMINATION CONTROL: There were no formal contamination control 
procedures in use at Paducah until 1990. Contamination control involves the use of 
radiation detectors that workers pass through to make sure that they don’t have 
contamination on their clothes, skin or shoes that they could track outside of the 
building. Because the site didn’t have this basic radiation control equipment for al- 
most 40 years, contamination of all kinds was tracked from building to building, 
into vehicles, and off-site into workers’ homes. 

3. DOE and Its Contractors Deliberately Failed to Protect Workers from Uptakes to 
Neptunium and Plutonium For Nearly 40 Years 

Union Carbide Nuclear Company knew in 1952 that the introduction of plutonium 
contaminated “reactor tails” into the uranium enrichment process at Oak Ridge — 
a process similar to that at Paducah — “may require consideration of certain changes 
to the plant health physics program”, including a contamination control program. 

This March 26, 1952 Union Carbide memo, which was declassified in 1995, states, 
“[S]ince plutonium has a specific activity approximately 100,00 times that of ura- 
nium, it may be noted that a very much smaller mass of plutonium is required to 
produce a given surface or air contamination level than is necessary with uranium.” 
The memo added: “From a radiation standpoint, plutonium is considered somewhat 
more toxic than is uranium with the result that the plant acceptable limit for pluto- 
nium air contamination should be lower than is the corresponding uranium limit.” 
Additionally, the memo stated that under certain conditions it would be necessary 
to have specific contamination controls for plutonium, including labeling areas as 
“plutonium contaminated locations” and tagging equipment accordingly. (Memo at- 
tached) 

Again in 1985, DOE identified the need to protect workers from exposure to 
transuranics. The Joint Task Force on Uranium Reeycle Material Proeessing (DOE/ 
OR-859), September 1985 concluded that “Paducah management, in conjunction 
with DOE, should conduct an exposure assessment (to transuranics and fission 
products) for those workers involved in the processing of recycled material at the 
Paducah Feed Plant.” A similar recommendation was made to conduct an exposure 
assessment at the Portsmouth, Ohio Oxide Conversion Facility. We have no evi- 
dence that these recommendations were acted upon or communicated to the work- 
force. (Excerpt attached) 

In yet another report. Neptunium Experience at PGDP, K/ETO-30 (September 
1990), doe’s contractor concluded that “[t]he presence of transuranics [at Paducah] 
requires significantly different control procedures.” (Excerpt attached) 

What is clear is that the AEC and DOE contractors knew of the need to protect 
workers from plutonium and other transuranics with special safeguards as early as 
1952. The need for exposure assessment to transuranics was declared in 1985. Fi- 
nally, 40 years after the Union Carbide memo cited above, Martin Marietta Energy 
Systems commenced a contamination control program specifically for transuranics 
(neptunium and plutonium). The Environment, Safety and Health Information Bul- 
letin (February 29, 1992) states: “The program demands a higher level of compliance 
with Health Physics Practices and lowers the acceptable limits for air and surface 
contamination in the plant.” (Excerpt attached). 

In 1990, Martin Marietta commenced a voluntary program for workers to provide 
a simulated 24-hour sample for transuranics. The 30 people who volunteered, how- 
ever, were not necessarily those who were most at risk for transuranic uptakes, i.e. 
those who worked in the feed plant buildings or the enrichment process areas. Ap- 
proximately 16 hourly workers were included — less than 2% of the hourly workforce. 

The results were invalidated, however. On February 11, 1991, Martin Marietta 
Energy Systems announced it would “invalidate” the sample results due to “several 
concerns and discrepancies” at the contract laboratory that performed the work 
(memo attached). Martin Marietta asked that employees resubmit new samples, and 
announced that Oak Ridge National Laboratories would re-analyze samples. Only 
7 workers elected to participate in the re-test — three of which were hourly. Appar- 
ent mistrust of Oak Ridge National Labs, a DOE controlled operation, was cited as 
a reason why far fewer Paducah workers elected to participate in the follow-up 
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tests. To rectify the concern, the local union identified independent labs, but Martin 
Marietta completely rejected their use. 

Results for the 7 workers were reported on July 15, 1991. All 7 reported less than 
detectable levels of plutonium and other transuranics. However, the results from the 
original 30 bioassay sample results and the written analysis of what went wrong 
at the contract laboratory have never been disclosed. Recently, I was told by USEC, 
which controls access to DOE’s information, that this particular information about 
the 30 bioassay samples is “sensitive” and “management is reluctant to release this 
information due to concern about how it would be used”. 

If management is correct that the contract laboratory simply erred in its perform- 
ance, there should be nothing to fear from the full and free examination of this data. 
However, such needless secrecy breeds mistrust. Perhaps, the Commerce Committee 
could assist in securing this data for the workers. 

DOE claims that it has historically provided whole body counting machines for de- 
tecting internal dose. According to a 1993 NIOSH Memorandum Paducah used the 
mobile in vivo monitoring system from Oak Ridge Y-12 and could only schedule 
exams infrequently. The detection system produced results that were “unreliable 
and erratic” according to NIOSH, and it was not usually possible to perform an in 
vivo exam immediately after a suspected uptake by a worker since the mobile sys- 
tem was either not on site or out of service being repaired. Since uranium processed 
at Paducah was typically quite soluble, “the lack of an in vivo examination on de- 
mand was a serious deficiency”, according to NIOSH. 

The reality of plutonium contamination in the production process did not register 
with the overwhelming majority of the hourly workforce at Paducah until an article 
appeared in the Washington Post on August 8, 1999. Why was the workforce in the 
dark when Martin Marietta had instituted a voluntary testing for transuranics in 
1990? After 1990, when the term “transuranics” was introduced to the hourly work- 
force, a listing of specific radioactive elements, such as plutonium, was rarely in- 
cluded in employee communications, and when plutonium was mentioned, it was la- 
beled as a “trace” quantity. It is true that some people received limited training on 
the presence of plutonium. But even today, the current basic training manuals (Gen- 
eral Employee Training, Radiological Worker I and Radiological Worker II) that 
every employee must study to work at the plant do not communicate the presence 
of plutonium and neptunium. 

5. Workers’ Locker Rooms Were “Hot” 

Reactor tails and feed processing stopped when the government was ordered to 
buy UF6 from outside vendors in the late 1970’s. The so-called “feed” building (C- 
410) remained in use for 13 more years for support activities, such as the locker 
room for changing, and storage and repair of computers. Surveys of the C-410 locker 
area in November 1989 found lockers had up to 350,000 dpm (disintegrations per 
minute) of fixed contamination. The toilet and shower areas had 175,000 dpm. The 
computer storage area had 175,000 dpm. By comparison, the limit for off site release 
is 5,000 dpm for fixed contamination. At these levels, the DOE Radiation Control 
Manual suggests that these areas should have been posted as a “contamination 
area” or as a “high contamination area,” and, thus, should not be used as a clean 
change area. Further, these surveys do not identify what isotopes were in the build- 
ings. The reported contamination could have included some amounts of plutonium 

The C-410 Feed Building was closed shortly thereafter. The C-410 building, as 
well as C-420 and C-340 (a uranium metals production and hydroflouric acid pro- 
duction building), are not adequately characterized, and no plan or funding exists 
for decontaminating and decommissioning. Animals have taken up residence in the 
C-410 building and are tracking contamination out of the building. 

To the best of my knowledge, the DOE contractors did not require workers to pro- 
vide bioassay samples to determine if there had been ingestion of plutonium, neptu- 
nium or other transuranics until 1991. If any sampling did occur, internal dose or 
burden results of these transuranics were not reported to workers. Although the 
union has requested it, there has been no epidemiological morbidity or mortality 
study at the site. 

5. Current Worker Safety Problems Identified by the Oversight Team on the DOE 
Part of the Paducah site 

The DOE oversight team made a number of observations, including: 


2 Trip Report, Paducah Gaseous Diffusion Plant, Henry B. Spitz, January 29, 1993, attached 
to Memorandum to File from J.H. Stehbings, NIOSH, February 8, 1993 
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• the air sampling process used at the site today does not ensure that air sample 

results are effectively used to establish the need for respiratory protection, or 

that the respirators now in use provide adequate worker protection. 

• there has not been adequate radio-isotopic characterization, adversely impacting 

the effectiveness of the rad protection programs. 

• radiation control procedures are generic and may need to be tailored to specific 

jobs and hazards. 

• radiation control training doesn’t adequately address radiological hazards, such as 

transuranics, nor do rad work permits describe the radiological hazards. 

If these and other worker safety findings are validated, DOE will need to take 
hands-on steps to make sure that the contractor and subcontractor radiation protec- 
tion programs are brought into compliance with the Price Anderson Act regulations. 

The DOE team made two additional significant observations: 

• Release criteria for radiologically contaminated property is not being consistently 

used and justified. For example, fluorine cells were sold to private industry 

without regard to the presence of detectable plutonium. 

• doe’s oversight of contractor and subcontractor activities has been very limited 

The two findings are particularly significant, as DOE has announced a program 

to recycle and selling a major part of the 60,000 tons of radiologically contaminated 
metals that are stored at Paducah. DOE is proposing to recycle 9,350 tons of 
radiologically contaminated nickel that has become contaminated throughout 
(volumetrically) with uranium, plutonium, neptunium and technetium-99. 

This proposal is being made by DOE even though the NRC has not established 
a de minimus standard for releasing volumetrically contaminated metals into unre- 
stricted, every day commerce. Every effort to permit this activity has been met with 
widespread public opposition from the public and the scrap-based steel industry. 

The oversight team’s observations raise fundamental questions about whether 
DOE should be trusted to control the free release of massive quantities of radio- 
active materials into the scrap metal market that could result in intimate human 
contact. This includes everyday items such as baby carriages, knives and forks, sur- 
gical implants such as hip replacements, iron tonics and eyeglass frames. 

The Oak Ridge Operations Office has not conducted an intensive safety oversight 
review at Paducah in many years. The Paducah Plant only has 10 federal employ- 
ees, and cannot be expected — given its scarce resources — to carry out a vigorous 
oversight program. What the situation demonstrates is that you cannot over- 
see a plant the size and complexity of Paducah from 350 miles away hy 
telephone. Yet this is how Oak Ridge manages Paducah. Congress needs to 
establish a Paducah Operations Office with sufficient federal staff, budget 
and contracting authority to manage the site. 

DOE also found that Bechtel-Jacobs’ oversight of subcontractors has not been visi- 
ble and effective. Consequently, the DOE observed, many DOE requirements are not 
being effectively implemented. This raises a red flag about DOE’s embrace of the 
Management & Integrating contact approach — a model that DOE has touted as the 
wave of the future. 

The DOE team found that information provided to the public has been delayed, 
is in forms not clearly understood by the general public and stakeholder groups, and 
leads to a perception that DOE and the contractor are withholding information from 
the public. This observation validates the experience of PACE, which has been 
stonewalled in its efforts to obtain basic health and safety data, such as requests 
for data on leukemia incidence, bioassay data, and in vivo monitoring data for Padu- 
cah workers surveyed at Fernald. 

6. DOE Headquarters Oversight Efforts Have Been Inadequate 

The Department of Energy’s Office of Enforcement is responsible for enforcing the 
radiation protection regulations that were adopted pursuant to the Price-Anderson 
Act Amendments at 10 CFR Part 835. To my knowledge, they have never conducted 
an inspection at the Paducah Plant. DOE has only assigned 4 inspectors to cover 
the DOE nuclear complex nationwide. Congress needs to beef up DOE’s Enforce- 
ment capacity, because DOE doesn’t seem willing to do it on its own. 

7. Summary 

Workers are afraid of what may happen to them in the future. They have worked 
in conditions that have exposed them to radiological and chemical contamination 
that have long latency periods and can have catastrophic results. These workers — 
who served our nation as veterans of the Cold War production era — must not be for- 
gotten. 

Medical monitoring by independent, certified occupational physicians is needed 
today to identify diseases which hopefully can be caught early enough to be success- 
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fully treated. DOE’s medical surveillance program needs to be expanded and funded 
so that any nuclear worker who wants a medical exam at Paducah, Portsmouth and 
Oak Ridge can obtain one. Monitoring is imperative, but without any other remedy, 
monitoring is simply a process to watch people get sick and die. 

The workers at Paducah and other DOE sites deserve more than just medical 
monitoring. They deserve: 

(1) coverage for the workforce under a federal workers compensation system that 
reverses the burden of proof onto the federal government to demonstrate that 
workplace exposures didn’t lead to illness, in light of DOE’s failure to monitor 
workers for radiation and other toxic risks, and 

(2) health insurance coverage for all at risk workers and their spouses through re- 

tirement. 

The harm to workers must be taken as seriously as is the harm to dirt. Resources 
must be committed the human beings who were unknowingly exposed to these many 
hazards. 

Mr. Upton. Thank you, Mr. Key. Mr. Jenkins. 

TESTIMONY OF GARLAND E. JENKINS 

Mr. Jenkins. Mr. Chairman, members of the subcommittee, good 
morning. My name is Garland E. Jenkins. I don’t normally go by 
the name of Garland. People generally call me Bud. I live at 2744 
Lake View Church Road, Benton, Kentucky. I’m here today to tes- 
tify about conditions at the Paducah Gaseous Diffusion Plant in 
western Kentucky. I’ve never testified before a congressional com- 
mittee or subcommittee before, so I hope you’ll be patient with me. 
But I think what I have to say is important. My main concern is 
the safety of my fellow workers and the neighborhood. 

I have lived in the Paducah area all my life, for over 30 years. 
The Paducah Gaseous Diffusion Plant is not a particularly beau- 
tiful place but the area around it is. The area immediately next to 
the site is a wildlife refuge and used frequently for hunting, fish- 
ing, et cetera. I’ve spent a good deal of time there myself with my 
family. 

I have spent my whole working career at the Paducah site. I 
began working there in 1968 after graduating from high school and 
getting out of the military. I still work there. I began working there 
for Union Carbide. I’ve also worked for Martin Marietta Energy 
Systems, Lockheed Martin Energy Systems, Lockheed Martin Util- 
ity Services, and United States Enrichment Corporation. So I’ve got 
over 30 years’ experience at the site and with its operations and 
working conditions. 

Looking back on my experience at the Paducah site, I guess you 
could say it’s almost hard to believe. But what I’m going to tell you 
is the absolute truth. I worked for a long time as one of the opera- 
tors in the C-410 and C-420 plant. This plant took various kinds 
of uranium from outside sources, converted it chemically to black 
oxide, uranium dioxide, then to greensalt, or UF4, and finally to 
uranium hexafluoride or UF6. The UF6 was the feedstock for the 
enrichment cascades. 

Around 1973, Union Carbide began to resume using uranium 
that had been recovered from spent reactor fuel. We called this 
stuff RT tails, or rat tails. It was pulverized into a very fine powder 
in Building 400 and then it come to the 410 feed plant. When it 
was moved to the 410 feed plant, it came to us in hoppers, with 
the consistency of flour, but much heavier. I know that we handled 
many thousands of tons of these RT tails. I know now, but didn’t 
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know then, that these RT tails were contaminated with plutonium, 
neptunium and other radioactive substances. 

The work environment in C-410 and C-420 was awful. The air 
was extremely dusty with black oxide, greensalt and chemical 
smoke from UF6 releases. Sometimes it was difficult to breathe. 
Two exhaust fans blew the contaminated air outside, but as far as 
I am aware, these releases were not reported. We didn’t use res- 
pirators unless it got so bad that breathing or seeing was impos- 
sible, so we were constantly inhaling the dust and fumes. There 
were no devices to measure radioactivity in the air. We wore no ra- 
dioactivity protective clothing, just regular white overalls and work 
gloves. We ate meals in these contaminated clothes. Of course we 
often showered before leaving the plant, but still these were just 
regular showers, nothing special. So often we would still be con- 
taminated when we got home. Bed linens in the morning would 
often be green or black from the black oxide and greensalt. 

Waste management practices was pretty bad. Five ton hoppers of 
RT tails and yellowcake uranium frequently spilled, and dust 
would fly everywhere and eventually settle on the floor. At the end 
of the shift we would sweep it into a dumpster along with the reg- 
ular nonradioactive trash. All would be taken to a sanitary landfill, 
just like regular household trash. I believe other contaminated ma- 
terials were also sent to sanitary landfills. When this contaminated 
stuff spilled outside, we hosed it down into ditches, usually at 
night. 

I also worked on recycling metals, such as gold, from nuclear 
weapons. To my knowledge, none of this gold was ever surveyed for 
radioactivity before it was released. This is even though the recy- 
cling operations took place in the same contaminated building 
where plutonium contaminated RT tails were pulverized. 

There was just no effective radiation protection. We were told 
that the uranium substances we were working with were safe and 
posed no threat to our health or to the health of our families. We 
were told we were not getting any dose. We were even told that 
materials were safe enough to eat. There were no health physics 
professionals present in the workplace. There were no radiation 
warning signs or markings, no restricted areas where entry was 
controlled, and no radiation maps of the building. We had film 
badges but they weren’t checked very often. There was no regular 
checking for uranium that we might have breathed or consumed, 
and it would still be in our body. Every other year or so, a truck- 
mounted body counter would arrive at the site to take whole body 
counts. I remember the technicians who ran the counter taking the 
readings over and over again, saying they could not believe the 
numbers. We were never told the results. I went to a special facil- 
ity near Cincinnati once for a whole body count and was assured 
everything was okay but was never given the results. 

These are just some of my experiences at the Paducah plant. I 
am not sure of what radiation dose I received over the years. I am 
now sure it was extremely high but I certainly don’t believe the 
contractor’s records. I’ve always believed what I was doing at the 
Paducah plant was important to the national defense. I’m proud to 
have played a small part in the cold war and in protecting this 
great country from harm. Thank you for listening to me. 
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[The prepared statement of Garland E. Jenkins follows:] 

Prepared Statement of Garland E. “Bud” Jenkins 

Mr. Chairman and members of the Subcommittee, good morning. My name is Gar- 
land E. Jenkins. I don’t usually go by the name Garland. People usually call me 
Bud. I live at 2744 Lakeview Church Road, Benton, Kentucky. I’m here today to tes- 
tify about conditions at the Paducah Gaseous Diffusion Plant Site in western Ken- 
tucky. I’ve never testified before a Congressional Committee or Subcommittee before 
so I hope you will be patient with me. But I think what I have to say is important. 
My main concern is the safety of my fellow workers, past and present, the safety 
of their families, and the safety of my neighbors. 

I’ve lived in the Paducah, Kentucky area for over thirty years. The Paducah Gas- 
eous Diffusion Plant itself is not especially beautiful. But the area around it, and 
western Kentucky, is nice. The area immediately next to the Site is a wildlife refuge 
and is used frequently for hiking and fishing. I’ve spent a good deal of time there 
myself with my family. 

I’ve spent my whole working career at the Paducah site. I began working there 
in 1968 after graduating from high school and serving in the military. I still work 
there. 

I began there working for Union Carbide. I’ve also worked for Martin Marietta 
Energy Systems, Lockheed Martin Energy Systems, Lockheed Martin Utility Serv- 
ices, and U.S. Enrichment Corporation. So I’ve got over thirty years experience at 
the Site, and with its operations and working conditions. 

Looking back on my experience at the Paducah Site, I guess you could say it’s 
almost hard to believe. But what I’m going to tell you is the absolute truth. I worked 
for a long time as one of the operators in the C 410 and C 420 feed plant. This plant 
took various kinds of uranium from outside sources and converted it chemically to 
black oxide (or uranium dioxide), then to greensalt (or UF4), and finally to uranium 
hexafluoride (or UF6). The UF6 was the feedstock for the enrichment cascades. 
Around 1973, Union Carbide began to resume using uranium that had been recov- 
ered from reactor spent fuel. We called this stuff R'T tails, or “rat tails.” It was pul- 
verized into a very fine powder in Building C 400, where I have also worked. Then 
it was moved to the feed plant. It came to us there in 5-ton hoppers, with the con- 
sistency of flour, but much heavier. I know that we handled many thousands of tons 
of these RT tails while I was there. I know now, but didn’t know then, that these 
RT tails were contaminated with plutonium, neptunium, and other radioactive sub- 
stances. 

The work environment in C 410 and C 420 was awful. The air was extremely 
dusty with black oxide, greensalt, and chemical smoke from UF6 releases. Some- 
times it was difficult to breathe. Two exhaust fans blew the contaminated air out- 
side, but as far as I am aware these releases were not reported. We didn’t use res- 
pirators, unless it got so bad that breathing or seeing was impossible, so we con- 
stantly inhaled the dust and fumes. There were no devices to measure radioactivity 
in the air. We wore no radiological protective clothing, just regular white overalls 
and work gloves. We ate meals in these contaminated clothes. Of course, we often 
showered before leaving the plant, but these were just regular showers — nothing 
special. So often we’d come home still contaminated. Bed linens in the morning 
would often be green or black from the black oxide and greensalt. 

Waste management practices were also pretty bad. Five ton hoppers of RT tails 
and yellowcake uranium frequently spilled, and dust would fly everywhere and 
eventually settle on the floor. At the end of the shift we would sweep it up into a 
dumpster along with the regular non-radioactive trash. All would be taken to the 
sanitary landfill just like regular household trash. I believe other contaminated ma- 
terial was also sent to sanitary landfills. When this contaminated stuff spilled out- 
side, we’d hose it down into a ditch, usually at night. 

I also worked on recycling metals, such as gold, from nuclear weapons. To my 
knowledge, none of this gold was ever surveyed for radiation before it was released. 
This was so even though the recycling operations took place in the same contami- 
nated building where the plutonium contaminated RT tails were pulverized. 

There was just no effective radiation protection. We were told that the uranium 
substances we were working with were safe and posed no threat to our health, or 
to the health of our families. We were told we were not getting any “dose”. We were 
even told the materials were safe enough to eat. There were no health physics pro- 
fessionals present in the workplace. There were no radiation warning signs or mark- 
ings, no restricted areas where entry was controlled, no radiation maps of buildings. 
We had film badges, but they weren’t checked very often. There was no regular 
checking for uranium we might have breathed or consumed, and would still be on 
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our bodies. Every other year or so a truck-mounted whole body counter would arrive 
at the Site to take whole body counts of some of the workers. I remember the techni- 
cians who ran the counter taking the readings over and over again, saying they 
didn’t believe the numbers. But we were never told the results. I went to a special 
facility near Cincinnati once for a whole body count, and was assured afterwards 
that everything was fine. 

All this about lack of safety precautions was true, even though, as I know now, 
the RT tails we were working with and breathing were contaminated with radio- 
active plutonium, neptunium, and technicium. 

These are just some of my experiences at the Paducah Site. I’m not sure what 
radiation dose I received over the years. I’m now sure that it was extremely high. 
I certainly don’t believe the contractor records, but even those show my dose exceed- 
ing federal limits. About five years ago, I had to have the lower part of my esoph- 
agus replaced surgically with a plastic tube because of corrosive damage there. I’ve 
been told by my doctor that there is a 99% chance that the situation will become 
cancerous. 

I’ve always believed what I was doing at the Paducah Plant Site was important 
to the national defense. I’m proud to have played a small part in the Cold War and 
in protecting this great country from harm. But if I had to do it all over again, I’d 
be much less trusting of what my contractor bosses were telling me. I probably 
wouldn’t have worked there at all, knowing what I now know. Many of my good 
friends are dead, or dying. I always wonder whether Plant conditions caused their 
sicknesses and deaths. 

I want to do what I can to make sure that conditions at the Site are improved. 

You know, we trusted the contractors when they told us everything was OK, that 
we weren’t getting any dose, and that none of the RT tails or other stuff was dan- 
gerous. We trusted them to record our doses correctly and tell us if we were in trou- 
ble. I’m darn mad that these big corporations used us to earn huge fees from the 
Government for so-called good safety performance. I think we should make them 
pay some of this back. The whistleblowers have agreed to give half of any recovery 
we get in the qui tarn lawsuit to the Natural Resources Defense Council for protec- 
tion of the environment. 

Thank you for listening to me. 

Mr. Upton. Thank you. 

Mr. Fowler. 


TESTIMONY OF RONALD B. FOWLER 

Mr. Fowler. Good morning. My name is Ronald B. Fowler. I am 
a Section Manager for Training and an Applied Health Physicist 
employed by the United States Enrichment Corporation at the Pa- 
ducah Gaseous Diffusion Plant. I have worked at the site since 
1991; most of that time for my previous employers, Lockheed Mar- 
tin Utility Systems and its predecessor, Martin Marietta Utility 
Systems. 

I am a health physicist. Health physics is the profession respon- 
sible for protecting workers and the public from excessive and un- 
necessary exposure to radiation. Health physics is supposed to be 
a rigorous part of every nuclear facility in this country. Prior to 
coming to Paducah, I worked as a health physicist for several com- 
mercial nuclear power plants. I am certified by the National Reg- 
istry for Radiologic Technologists. I have extensive experience and 
training in applied health physics. I have trained numerous other 
health physicists throughout the nuclear industry. Earlier in my 
career, I developed a series of health physics and reactor training 
videos that have been widely distributed throughout the industry. 
I have received numerous awards, commendations, and promotions 
in my work. My resume is attached to my written testimony. 

When I first arrived at Paducah in 1991, I was astounded. I dis- 
covered that there was essentially no health physics program at 
this site, and the situation had apparently persisted for 37 years. 
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This was all the more surprising in that the Paducah plant deals 
with extremely high levels of radioactive particulates compared to 
a commercial nuclear power plant. That generally means more pro- 
tection is required, not less, especially to guard against the inhala- 
tion and possible ingestion. To protect workers and the public, 
there are certain things that are part and parcel of any proper 
health physics program — in these circumstances, access controls, 
placarding, radiation maps, airborne monitors, detailed exposure 
records, thermoluminescent dosimeters, effluent controls and mon- 
itors, radiation training, radiation protective clothing, and a 
trained health physics staff. These things, however, were virtually 
nonexistent or severely lacking at the Paducah facility. 

I was hired to help Paducah develop a health physics training 
program. Needless to say, I was not a popular person among man- 
agement. I kept pointing out many serious defects and infractions 
in the health physics area. For years, it was like scooping water 
out of the ocean. I was bucking a management culture that had 
told workers for decades there were no health risks at Paducah, the 
radiation will not harm you, and that you could eat radioactive par- 
ticulate substances commonly used at the site; that regulations are 
for other facilities but not Paducah; that production takes place 
over precedence, over health. 

What I was not told about at the time, and I only discovered 
much more recently, was just how widespread and significant the 
transuranic contaminants like plutonium and neptunium in the en- 
vironment were in and around the site. I was unaware of tens of 
thousands of tons of plutonium-contaminated feedstocks that had 
been brought to the site for years for processing. Had I known this 
initially, my concerns would have been compounded manyfold, as 
they are today. 

I became a whistleblower when I was told the plant security 
force had begun posting my picture with a bullet hole through my 
forehead. Security guards began following me wherever I went. 
They intentionally damaged my vehicle. This scared me and my 
wife to death. I had already been denied promotions, and manage- 
ment was taking other actions to harass and intimidate me for my 
continuing reporting of defects. I wanted to leave the facility, but 
I have a wife and a sick mother-in-law I have to support. 

Last year, I went to a law firm in Washington staffed by nuclear 
engineer attorneys. They assisted me in preparing a complaint to 
the Department of Labor. This was not a health physics complaint 
but a plain white harassment and intimidation complaint. Iron- 
ically, we offered Lockheed and USEC to settle my complaint with 
me by my retiring early. They refused, calling my concerns insig- 
nificant. In retrospect, it is perhaps fortunate for all of the Paducah 
workers and residents that they did this, because later on I found 
documents showing significant offsite contamination of plutonium. 
My attorneys found this extremely curious and they contacted Dr. 
Cochran of the Natural Resources Defense Council. They also con- 
sulted with other technical experts. Plutonium was not supposed to 
exist in any significant quantities at a uranium enrichment facility. 
They visited me with Dr. Cochran and toured the site. They asked 
me to attempt to locate other documents showing onsite and offsite 
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contamination. I searched some of the document files earlier this 
year, and I was truly astonished at what I found. 

With the assistance of my colleague, Chuck Deuschle, I found the 
results of radiological surveys taken on- and offsite in the 1990’s 
showing activity levels literally tens of thousands of times higher 
than background levels of radiation. There were dozens of samples 
of plutonium and neptunium found in ditches offsite, some more 
than 100 times the Nuclear Regulatory Commission’s release limit. 
There were radiological surveys of common work areas showing ra- 
diation tens to thousands of times higher than the prescribed ac- 
tion levels, in areas like the cafeteria, the kitchen, locker rooms, 
storage rooms and the parking lots. There were indications of ra- 
dioactive wastes going into sanitary landfills offsite, of lagoon-like 
sludge containing plutonium nearly 2,000 times the level of NRC 
release limits. 

As a health physics training manager, I had never been told of 
these very serious radiological conditions. These findings were 
squarely at odds with annual environmental reports prepared by 
my superiors stating all laws, regulations, and DOE orders were 
fully complied with. Needless to say, most of the workers were also 
in the dark. 

Now, like many of my colleagues and Paducah neighbors. I’m 
downright scared. I have shed real tears over the many friends and 
colleagues at the site who were deceived and now, like Mr. Jenkins, 
suffer real health consequences. I worry constantly about the rec- 
reational users of nearby Kentucky and Federal recreation areas 
who continue to engage in activities on contaminated land and wa- 
ters. I recently asked for my radiation dose records from Paducah 
and received a supposed dose history reporting that I had received 
no dose whatsoever for all but two of the more than 30 quarters 
I have worked at the site. These records are clearly fraudulent. 

On virtually a weekly basis, even now, I continue to report 
health physics and other safety infractions to management. Those 
infractions have continued, right up to the present month. Even 
last April, I noticed unplacarded trucks with uranium hexafluoride 
cylinders parked in downtown Paducah in an unsecured open lot, 
with children on bicycles riding freely among them. It is only re- 
cently that I view my reports as something less than futile. 

I would like to thank Secretary Richardson for the safety stand- 
down he ordered at the site. It was the very first sign that some- 
body in authority is finally paying attention to the workers and the 
people of Paducah. There is a long way to go. In my view, the gov- 
ernment owes it to the Paducah workhorse to demand proper rad 
controls, to clean up the site and surrounding environs, and to 
monitor the workers’ health. I believe those at fault should pay for 
these efforts and should compensate the workers. 

Finally, the government owes it to the workforce to participate 
in the necessary cleanup so as to preserve the jobs. Thank you very 
much. 

[The prepared statement of Ronald B. Fowler follows:] 

Prepared Statement of Ronald B. Fowler 

Good Morning. My name is Ronald B. Fowler. I am a Section Manager for Train- 
ing and an Applied Health Physicist employed by the United States Enrichment 
Corporation at the Paducah Gaseous Diffusion Plant. I have worked at the site since 
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1991, most of that time for my previous employers, Lockheed Martin Utility Sys- 
tems and its predecessor Martin Marietta Utility Systems. 

I am a health physicist. Health physics is the profession responsible for protecting 
workers and the public from excessive and unnecessary exposure to radiation. 
Health physics is supposed to be a rigorous part of every nuclear facility in this 
country. Prior to coming to Paducah, I worked as a health physicist for several com- 
mercial nuclear power plants. I am certified by the National Registry for Radiologic 
Technologists. I have extensive experience and training in applied health physics, 
and I have trained numerous other health physicists throughout the nuclear indus- 
try. Earlier in my career, I developed a series of health physics and reactor training 
videos that have been widely distributed throughout the industry. I have received 
numerous awards, commendations, and promotions in my work. My resume is at- 
tached to my written testimony. 

When I first arrived at Paducah in 1991, I was astounded to discover that there 
was essentially no health physics program at the site, and that this situation had 
apparently persisted for at least 37 years. This was all the more surprising in that 
the Paducah plant site deals with extremely high levels of particulates compared 
to a nuclear power plant. That generally means more protection is required, not 
less — especially to guard against inhalation and ingestion. To protect workers and 
the public, there are certain things that are part and parcel of any proper health 
physics program — in these circumstances, access controls, placarding, radiation 
maps, airborne monitors, detailed exposure records, thermoluminescent dosimeters, 
effluent controls and monitors, radiation training, radiation-protective clothing, and 
a trained health physics staff. These things, however, were virtually non-existent or 
severely lacking at Paducah. 

I was hired to help Paducah develop a health physics training program. Needless 
to say, I was not a popular person among the management, since I kept pointing 
out the many serious defects and infractions in the health physics area. For years, 
it was a lot like scooping water out of the ocean. I was bucking a management cul- 
ture that had told workers for decades that there were no health hazards at Padu- 
cah, that radiation will not harm you, that you can eat the radioparticulate sub- 
stances commonly used at the site, that regulations are for other facilities but not 
Paducah, that production takes precedence over health. 

What I was not told about at the time, and only discovered much more recently, 
was just how widespread and significant were the transuranic contaminants like 
plutonium and neptunium in the environment at and around the site. I was un- 
aware that tens of thousands of tons of plutonium-contaminated feedstocks had been 
brought to the site for years for processing. Had I known this initially, my concerns 
would have been compounded manyfold, as they are today. 

I became a whistleblower when I was told the plant security force had begun post- 
ing my picture with a bullethole through my forehead. Security guards began fol- 
lowing me wherever I went, and my car was damaged. That scared me and my wife 
to death. I had already been denied a promotion, and management was taking other 
actions to harass and intimidate me for continuing to report defects. I wanted to 
leave the facility, but I have a wife and a sick mother-in-law to support. 

Last year I went to a law firm here in Washington staffed by nuclear engineer- 
attorneys. They assisted me in preparing a complaint to the Department of Labor. 
This was not a health physics complaint, but a plain vanilla harassment and intimi- 
dation complaint. Ironically, we offered Lockheed and USEC to settle my complaint 
with me retiring early. They refused, calling my concerns insignificant. In retro- 
spect, it is perhaps fortunate for all Paducah workers and residents that they did. 
Because later on, I found documents showing significant off-site contamination of 
plutonium. My attorneys found this extremely curious and contacted Dr. Cochran 
of the Natural Resources Defense Council. They also consulted with other technical 
experts. Plutonium was not supposed to exist in any significant quantities at a ura- 
nium gaseous diffusion plant. They visited me with Dr. Cochran and toured the site. 
They asked me to attempt to locate other documents showing on-site and off-site 
contamination. I searched some of the document files at the site early this year. I 
was truly astounded by what I found. 

With the assistance of my college Chuck Deuschle, I found the results of radio- 
logical surveys taken on and off-site in the 1990s showing activity levels literally 
tens of thousands of times higher than background levels of radiation. There were 
dozens of samples of plutonium and neptunium found in ditches offsite, some more 
than 100 times the Nuclear Regulatory Commission’s release limit. There were radi- 
ological surveys of common work areas showing radiation tens to thousands of times 
higher than the prescribed action levels for the plant, in areas like the cafeteria, 
the kitchen, locker rooms, storage rooms, and in parking lots. There were indica- 
tions of radioactive wastes having gone into the sanitary landfills off-site, of lagoon 
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sludge containing neptunium more than 2000 times the level of NRC release limits. 
As a health physics training manager, I had never been told of these very serious 
radiological conditions. These findings were squarely at odds with annual environ- 
mental reports prepared by my superiors stating that all laws, regulations, and 
DOE Orders were being fully complied with. Needless to say, most all of the work- 
ers were also in the dark. 

Now, like many of my colleagues and Paducah neighbors, I’m just downright 
scared. I have shed real tears over the many friends and colleagues at the site 
whowere deceived, and who now, like Mr. Jenkins, suffer real health consequences. 
I worry constantly about the recreational users of nearby Kentucky and federal 
recreation areas who continue to engage in activities on contaminated land and wa- 
ters. I recently asked for my radiation dose records from Paducah and received a 
supposed dose history reporting that I had received no dose whatsoever for all but 
two of the more than 30 quarters I have worked at the site. These records are clear- 
ly fraudulent. 

On virtually a weekly basis now, I continue to report health physics and other 
safety infractions to management. Those infractions have continued, right up to the 
present month. Last April I noticed unplacarded trucks with uranium hexafluoride 
cylinders parked in downtown Paducah in an unsecured open lot, with children on 
bicycles riding freely among them. It is only recently that I view my reports as 
something less than futile. I thank Secretary Richardson for the safety stand down 
he ordered last week at the site. It was the first sign that someone in authority is 
finally paying attention to the workers and people of Paducah. 

There is a long way to go. In my view, the government owes it to the Paducah 
workforce to demand proper radiological controls, to clean up the site and sur- 
rounding environs, and to monitor the workers’ health. I believe those at fault 
should pay for these efforts, and should compensate all workers. Finally, the govern- 
ment owes it to the workforce to participate in the necessary cleanup, so as to pre- 
serve jobs. 

Thank you for your interest in these matters. 

Mr. Upton. Thank you. 

Mr. Graves. 

TESTIMONY OF M. BRAD GRAVES 

Mr. Graves. Good morning. My name is Brad Graves, I’m an em- 
ployee with Lockheed Martin Energy Systems. Due to the time- 
frame of my invitation, a written statement had been waived in my 
case, so I will be reading from notes here. Please forgive me. It is 
important to note that I am not a relator in this particular action, 
however I am here to provide information relative to the radio- 
logical conditions at the Paducah site while I was there. 

I have been nationally registered by the National Registry of Ra- 
diation Protection Technologists and I’m comprehensively certified 
by the American Board of Health Physics in this practice. As such, 
a lot of my information that I present to you will probably be tech- 
nical in nature. If I use units that you don’t understand or if I say 
things that you have confusion about, please ask me to repeat. I 
will be happy to. 

Thank you for your invitation and your time gentlemen, ladies. 

Mr. Upton. Thank you. 

Dr. Cochran. 

TESTIMONY OF THOMAS B. COCHRAN 

Mr. Cochran. Mr. Chairman, thank you for the opportunity to 
appear before your committee to discuss the health and safety 
problems at Paducah. My name is Thomas B. Cochran, I’m the Di- 
rector of the Nuclear Program at the Natural Resources Defense 
Council. 

After hearing from Mr. Jenkins and Mr. Fowler and the other 
witnesses, I don’t think you need to hear from me, but I’m going 
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to take this opportunity in any case. I have four brief messages I 
want to leave with the committee. As Mr. Jenkins had said, we are 
here because we are concerned about the health and safety of the 
workers at Paducah and the citizens living near the plant. 

Second, the problems we are addressing are current. They are 
not just problems of the past. While the situation has improved in 
recent years, basic worker protection problems persist. Contractors 
are violating basic radiation protection regulations as we speak. 
The mind-set that has led to the deaths and illness of workers such 
as Joe Harding from past exposures persist at the Paducah plant 
and unnecessary deaths and illnesses will continue unless there is 
a radical change, a sea change, in the culture of plant manage- 
ment. 

Third, the levels of exposure and contamination at the facility 
and offsite are not insignificant as some have suggested. The levels 
in some cases are well above regulatory limits. Moreover, it has 
been a basic tenet of the health physics profession since 1949 that 
for prudence, it is an obligation to keep radiation exposures as low 
as reasonably achievable in light of economic and technical and 
practicality considerations. This ALARA regulation is embodied in 
EPA regulations, NRG regulations, DOE orders, it is a basic tenet 
of the profession, and it is not being applied properly at the Padu- 
cah plant today. 

Fourth, the Federal Government, the State of Kentucky, and its 
citizens and workers at Paducah have been lied to. As a con- 
sequence, we do not know how bad the situation really is. An inde- 
pendent investigation is needed. 

In the Paducah case, the qui tarn case under the False Claims 
Act and the issues before this committee involve four categories of 
health and safety issues. First, excessive exposure and poor or un- 
lawful control of radiation exposure to workers; excessive releases 
and insufficient or unlawful control of radioactivity released offsite; 
third, unlawful disposal of radioactive wastes; and, fourth, im- 
proper recycling into commerce of scrap materials contaminated 
with radioactivity. 

With regard to the first, there is an appalling lack of health 
physics protection for workers at the Paducah plant. Until the late 
1980’s, the plant had no professional health physics program. 
Workers were neither advised of the hazards of working with ura- 
nium nor monitored for exposure to uranium and other radioactive 
isotopes. The workplace was not properly monitored and lacked the 
proper controls over contaminated spaces. Clearly the plant man- 
agers were grossly violating DOE worker safety regulations. 

This week I interviewed a former plant worker who left the site 
in 1992 after working there for 39 years. He was completely unin- 
formed about even the most basic health physics concepts that 
workers are required to know. He said to me, “It’s all Greek to me.” 

Most or some of these deficiencies were confirmed by a recent 
DOE audit which led to the Secretary of Energy ordering a 24-hour 
stand-down at the plant while the work force received additional 
health physics training. Indeed, my review of DOF’s auditors’ find- 
ings this week led me to believe that the factual allegations of our 
lawsuit are being affirmed in most of their key particulars. The 
audit also illustrates that the problem is a current problem and not 
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just a historic one. The worker conditions would be bad enough had 
the uranium been the only significant radioactive element present 
at the plant. We now know that 100,000 tons of feedstock contami- 
nated with fission products and transuranic elements were proc- 
essed at the plant. 

We respectfully request Congress to ensure that a competent, 
independent firm systematically search the historical records at 
Hanford, Paducah, Savannah River and Oak Ridge for information 
on the contamination levels of this recycled uranium feed, includ- 
ing how the contamination levels changed over time. We also re- 
spectfully request that Congress immediately demand that DOE 
order its staff and its contractors at the Paducah, Portsmouth, and 
Oak Ridge gaseous diffusion plants to maintain the integrity of any 
physical and electronic evidence at these plants as well as any doc- 
umentation and electronic files that could be useful to reconstruct 
worker exposure and contractor and DOE culpability. 

From my visit to the Paducah plant earlier this year, I found 
areas outside the security fence that were contaminated with radio- 
activity and not properly labeled. The public had access to areas 
that are or may be contaminated with radioactivity in excess of ap- 
propriate levels. These areas should no longer be used for rec- 
reational purposes without a comprehensive offsite characteriza- 
tion, access controls, proper placarding and marking and removal 
of radioactive sources at a minimum. The lack of protective meas- 
ures I witnessed offsite, given what I presently know, was astound- 
ing. There is an inadequate effort by the Paducah Gaseous Diffu- 
sion Plant management to minimize the transport of radioactivity 
offsite by controlling the flow of contaminated water offsite via nu- 
merous ditches. We now know from DOE auditors that the sam- 
pling data reported to DOE by the contractors apparently omitted 
fugitive emissions from the plant which may have amounted to 
thousands of kilograms of contaminated material. 

Together with the onsite conditions, these violations indicate that 
the contractors at Paducah have been and are today operating in 
callous disregard for the basic tenets of the health physics profes- 
sion by failing to keep exposures to radiation as low as reasonably 
achievable, taking into account technical, practical and economic 
considerations. Uranium is a carcinogen. It is also chemically toxic. 
It will destroy your kidneys if you get too much uranium in your 
kidneys. It is unwise and unlawful to expose people to uranium un- 
necessarily, and one is not permitted to release it into the acces- 
sible environment indiscriminately. 

Congress should investigate whether the cleanup contractor sys- 
tematically performs and documents ALARA analyses before un- 
dertaking significant decontamination efforts at the site. According 
to workers at Paducah, including the other relators, the contractors 
illegally buried materials contaminated with radioactivity offsite, 
including what has been characterized as a sanitary landfill. The 
recent discovery of radioactive black ooze represents another un- 
lawful offsite dump. Most importantly, and this is attached to my 
testimony, a Kentucky police investigator reportedly found criminal 
dumping activity at an around the site in 1991. And DOE con- 
tractor personnel were reportedly told by their contractor bosses 
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that if they did not dump radioactivity wastes illegally onto Ken- 
tucky land, they would be fired. 

This demands a thorough investigation. Was DOE aware of this? 
Was the report followed up? If not, why not? Is a new criminal in- 
vestigation warranted? With DOE’s approval, radioactive wastes 
that have been dumped offsite illegally are apparently now being 
shipped to a site, EnviroCare of Utah, that obtained its license to 
operate and amendments to its license during a time in which its 
owner paid the top regulatory official in Utah more than $600,000 
in cash, gold coins and a ski condominium. 

The Department of Energy apparently believes it is appropriate 
to continue to enrich this owner with taxpayer funds so long as he 
merely declines to participate in the day-to-day management of his 
company. 

Apparently, enormous quantities of radioactively contaminated 
steel, nickel, aluminum and significant quantities of contaminated 
gold and possibly silver were recycled by the contractors into the 
streams of commerce. This problem persists today. The Department 
of Energy is subsidizing — subsidizing — the recycling of thousands 
of tons of radioactively contaminated scrap metal from the former 
nuclear weapons plant at Oak Ridge, one of the sister plants to the 
Paducah plant. 

In a recent court decision, a Federal district judge expressed seri- 
ous concern that the potential for environmental harm is great, es- 
pecially given the unprecedented amount of hazardous materials 
the DOE contractor seeks to recycle. The DOE office responsible for 
the oversight of the Paducah plant is also overseeing this Oak 
Ridge recycling project. The last thing DOE should be doing is sub- 
sidizing the dumping of its nuclear wastes into commercial prod- 
ucts. 

I urge you. Congress should pass legislation that precludes the 
recycle of radioactively contaminated materials when they may 
come into imminent human contact. We have suggested and we be- 
lieve the evidence does and will continue to show that DOE, not- 
withstanding its own shortcomings, was seriously misled by the 
contractors operating the Paducah facility and site. We hope the 
government will seize the opportunity to hold the contractors ac- 
countable for what surely will be a massive and massively expen- 
sive cleanup and worker monitoring and compensation project. 

The taxpayers should not have to foot this bill. It is my under- 
standing that DOE indemnity provisions for contractors do not 
apply in cases of contractor misconduct, such as the case here. 

Thank you, Mr. Chairman. 

[The prepared statement of Thomas B. Cochran follows:] 

Prepared Statement of Thomas B. Cochran, Director, Nuclear programs, 
Natural Resources Defense Council, Inc. 

My name is Thomas B. Cochran. I am Director of the Nuclear Program and hold 
the Wade Greene Chair for Nuclear Policy at the Natural Resources Defense Coun- 
cil, Inc. (“NRDC”). NRDC is a national environmental public-interest organization 
with over 400,000 members that has been extensively involved in monitoring the en- 
vironmental activities of the U.S. Department of Energy’s (“DOE’s”) nuclear weap- 
ons complex. I am one of four relators in the civil action filed against Lockheed Mar- 
tin Corporation, et al. under the qui tarn provisions of the False Claims Act related 
to these DOE contractors’ operation of the Paducah Gaseous Diffusion Plant (“Padu- 
cah GDP”). A summary of my qualifications are set forth in the front of my qui tarn 
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disclosure statement, which I submitted to the committee with exhibits in response 
to a subpoena duces tecum. 

Summary of the Issues Surrounding the Paducah Case 
The Paducah case involves four categories of health and safety issues: 

a) excessive exposure and poor or unlawful control of radiation exposure of workers; 

b) excessive releases and insufficient or unlawful control of radioactivity released 

off-site; 

c) unlawful disposal of radioactive wastes; and 

d) improper recycling into commerce of scrap materials contaminated with radioac- 

tivity. 

In association with each of these categories of health and safety issues: 

i) the contractors at the Paducah GDP have engaged in systematic falsification of 

reports to the Federal and State governments and to the public; and 

ii) the Department of Energy (“DOE”) relied too much on what its contractors were 

telling it, and obviously failed to provide adequate oversight of those contrac- 
tors. 

Finally, there is a need for Federal legislation to prevent similar abuses in the 
future. 

Next, I will briefly summarize the health and safety issues. 

Excessive Exposure and Unlawful Control of Radiation Exposure of Workers 

There has existed at the Paducah GDP an appalling lack of health physics protec- 
tion for workers. For many years, the plant apparently had no professional health 
physics program. Workers were not properly advised of the hazards of working with 
uranium, particularly uranium in particulate and gaseous form. Workers were not 
properly monitored for exposure to uranium and other radioactive isotopes. The 
workplace was neither properly monitored nor were there proper controls over con- 
taminated spaces. Clearly, the plant managers were grossly violating DOE Orders 
and the basic health physics tenet to keep radiation exposures “as low as reasonably 
achievable” (“ALARA”). (See Appendix A of my Disclosure Statement) This week, I 
interviewed a former plant worker who left the site in 1992 after working there for 
39 years. He had never heard of the terms “ALARA,” “as low as reasonably achiev- 
able,” “as low as practical,” or “ALAP.” “It’s all Greek to me,” he said of the concept. 

Some of the more telling pieces of evidence of the appalling working conditions 
at the plant are: 

a) reports that the bed sheets of workers turned green from the radioactive uranium 

tetrafluoride (UE4, or “greensalt”) that was carried home on their clothing and 
bodies; 

b) reports by workers of conditions in buildings where chemical conversion activities 

took place — where they worked without respirators in rooms densely filled with 
radioactive dust; 

c) extremely high measurements of uranium deposited in the bones of Mr. Joe Har- 

ding, a deceased worker whose bone tissues was assayed after his death; 

d) reports of lunchrooms, locker rooms, computers, and kitchens significantly con- 

taminated with radioactivity; and 

e) reports that uranium concentrations in sanitary sewage at the site were so high 

that a special project (Project GLIT) was instituted to recover uranium from 
sewage sediment. 

While health physics conditions at the plant may have improved somewhat in re- 
cent years, my observations at the site, my review of documents, and my discussions 
with the other relators indicate that the Paducah GDP’s managers still are not com- 
plying with DOE Order 5400.5, 10 C.F.R. Part 835, or following the rudiments of 
good health physics practices. In fact, based on my discussions with the other rela- 
tors the following deficiencies are noted: 

i) Monitoring of workers for internal exposure to radioactivity is inadequate. The 

frequency of urine, fecal and perhaps whole-body counts is inadequate to reli- 
ably establish worker exposure. Workers are not properly advised of their radi- 
ation exposure, and in any case, historical exposure records would be erroneous 
and incomplete because of the failure to adequately monitor for internal and ex- 
ternal exposure. Documents reveal shocking inadequacies as recent as this 
month. 

ii) Some areas within the security fence that are excessively contaminated with ra- 

dioactivity are not properly marked and secured as radiation-controlled areas, 
and there is no health physics program in place to control adequately the move- 
ment of workers into and out of controlled areas. 
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iii) There is inadequate monitoring and control of personnel and vehicles leaving the 

site to prevent or limit the transport of radioactivity off-site. 

iv) Radiation survey instruments are not adequately calibrated. 

v) There are insufficient numbers of certified health physicists and trained health 

physics technicians on site and inadequate and in some cases inappropriate su- 
pervision of the technicians. 

Some or most of these conditions appear to have been confirmed by a recent DOE 
audit that led to the Secretary of Energy ordering a 24 hour stand down at the 
plant while the workforce received additional health physics training. Sadly, if the 
Secretary thinks he can solve the worker health problems in 24 hours he is being 
very ill-advised by his staff, or is offering up a political rather than a substantive 
fix. Indeed, my review of DOE’s auditors’ findings this week lead me to believe that 
the factual allegations of our lawsuit are being affirmed in most of their key particu- 
lars. The audit also illustrates that the problem is a current problem, and not just 
a historic one. 

These worker conditions would be bad enough had uranium been the only signifi- 
cant radioactive element handled at the plant. A report in Nuclear Fuel, March 16, 
1992, summarizing from a Martin Marietta report, indicated that 101,268 tons of 
feedstock were brought to the Paducah GDP site principally from Hanford, but also 
from DOE’s Savannah River Site. This feed was separated uranium recovered from 
processing at Hanford and Savannah River irradiated production reactor fuel. This 
uranium was contaminated with fission products as well as neptunium, plutonium 
and other transuranic isotopes. 

This material, according to Martin Marietta, was found to be far more contami- 
nated than commercially reprocessed reactor fuel — which itself is generally signifi- 
cantly contaminated. For example, the report notes that between 175 and 700 times 
the levels of technetium-99 that are found in commercially reprocessed fuel were 
found in the Paducah GDP feedstock material. Concentrations of transuranics (prin- 
cipally plutonium and neptunium) were measured at 20 to 450 times the levels nor- 
mally found in reprocessed fuel. 

There were four chemical separation plants (B, T, REDOX and PUREX) at Han- 
ford. These used at least three separate chemical separation processes, each of 
which went through modifications and upgrades. Therefore, it is safe to assume that 
over the years there were improvements in the capability to separate out radioactive 
contaminants from the uranium. In fact, the first chemical separation technique did 
not even separate the uranium from the fission products. This was only done later 
when improved processing techniques became available. 

We respectfully request Congress to ensure that a competent inde- 
pendent firm systematically searches the historical records at Hanford, Pa- 
ducah, Savannah River, and Oak Ridge for information that could shed 
light on the contamination levels of this recycle uranium feed and on how 
the contamination levels changed over time, and who was responsible for 
sending highly contaminated and unfit recycled spent reactor fuel feed- 
stocks to Paducah. 

It would also be possible to obtain additional useful information by sampling the 
residual contamination in the most contaminated chemical processing buildings at 
the Paducah GDP. I was appalled to learn that Bechtel-Jacobs, DOE’s cleanup con- 
tractor, may have destroyed some of the most valuable evidence by recently washing 
down some of the contaminated processing buildings’ walls in order to avoid the in- 
convenience and expense of providing building workers with proper respiratory pro- 
tection. Reportedly, outside personnel have recently been interviewed to assist in de- 
stroying some files at the site, although I do not know the relevance of these files 
to the issues we have raised. In any case, we respeetfully request the Congress 
to immediately demand that DOE order its staff and its eontractors at the 
Padueah, Portsmouth and Oak Ridge GDPs to maintain the integrity of any 
physieal and electronie evidence at these plants, as well as any documents 
and electronie files that could be useful in reconstructing worker expo- 
sures and eontractor and DOE eulpability. Congress should do the same 
with regard to the Nuclear Regulatory Commission (“NRC”) in its regu- 
latory oversight capaeity over USEC. 

Excessive Releases and Unlawful Control of Radioactivity Off-Site 

I visited the Paducah GDP site earlier this year, on February 24-25, 1999. This 
visit revealed the sub-standard circumstances that are in violation of DOE health 
and safety requirements. I found the following: 

a) Areas outside the security fence that are contaminated with radioactivity were 
not properly labeled and the public had access to areas that are, or may be, con- 
taminated with radioactivity in excess of appropriate levels. 
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b) Significant areas of the off-site environs around the Paducah GDP are generally 

contaminated with radionuclides and should no longer be used for recreational 
purposes without a comprehensive off-site characterization, immediate access 
controls for radiologically contaminated areas, proper placarding and marking, 
removal of radioactive sources, and remediation of streams, ponds, and sedi- 
ment banks, at a minimum. The lack of protective measures I witnessed off-site 
(given what I know is present on-site) is astounding. 

c) There is inadequate effort by Paducah GDP management to minimize the trans- 

port of radioactivity off-site by controlling the flow of contaminated water off- 
site via numerous ditches. 

On February 25, 1999, I took radiation measurements and collected sediment 
samples in publicly accessible areas outside of the Paducah GDP security fence. 
Most of the radiation measurements that I took in the environs around the Paducah 
GDP, outside the security fence, were at or near background levels. A few readings 
were higher than background. Inside a section of concrete culvert sitting on top of 
the ground in an area accessible to the public, I measured radiation levels that were 
between 10 and 20 times background. I did not determine whether the radioactivity, 
the source of this radiation, was easily removable or fixed. 

I also collected 12 sediment samples in areas accessible to the public. An analysis 
of these samples indicated that the U-238 (i.e., depleted uranium) concentration in 
various ditches in publicly accessible unmarked areas was found to be between 10 
and 80 times background or between 0.3 and 2.5 times the Nuclear Regulatory Com- 
mission’s (“NRC’s”) draft release criteria for decontamination of a site. The high end 
of this range is comparable to the concentration one might encounter in phosphate 
ores containing uranium. 

The measurements I took are not inconsistent with earlier recorded off-site read- 
ings presented in the qui tarn disclosure statement of Mr. Deuschle (See Deuschle’s 
Exhibits 3 and 4), one of the other relators, though many substantially higher read- 
ings are recorded in past data. The data indicate contamination levels in off-site 
sediment (through at least 1994) that far exceed federal requirements for pluto- 
nium, neptunium, thorium, uranium, and technetium, at a minimum. The data 
show plutonium-239 measurements of up to 240 pCi/g, exceeding the NRC standard 
by a factor of 127, and neptunium-237 measurements of up to 63 pCi/g, exceeding 
the NRC standard by a factor of 335. 

I regard the soil data for the actinide isotopes as particularly troubling in one re- 
spect, because these heavy isotopes like plutonium-239 and neptunium-237 are not 
generally mobile and do not generally migrate in water as easily as many other iso- 
topes. The high readings off-site suggest to me that relatively large quantities of 
such isotopes must have been deposited through effluent releases. Slow migration 
would suggest such contamination may be present for many, many more years. The 
isotopes are generally very long-lived as well. Neptunium-237 has a half-life of 2.14 
million years. Plutonium-239 has a half-life of 24.4 thousand years. While tech- 
netium generally passes relatively quickly through the body, plutonium is one of the 
more toxic isotopes, and is a bone and liver seeker in humans. 

There is no question that readings of the levels disclosed by Mr. Deuschle would 
require immediate posting, and should have led to prompt removal or remediation 
in many circumstances. Had the contractors been in compliance with DOE Order 
5400.5 pertaining to ALARA, it is unlikely that these contamination levels would 
have occurred. Even if significant releases had occurred due to some unforseen 
event, once detected through an adequate health physics program, immediate steps 
would have been undertaken to minimize further releases and obviate these high 
contamination levels. 

I have reviewed numerous documents prepared by Lockheed Martin or Martin 
Marietta for DOE suggesting that the maximally exposed individual off-site from 
Paducah GDP operations could expect to receive no more than 100 millirems, and, 
indeed, a far lesser number (in some cases only 2 millirems) in any year. In my 
opinion, which I believe any respectable nuclear scientist would concur in, the ac- 
tual measurements recorded, though not subsequently reported, suggest that the 
maximally exposed public individual could have received over 100 millirems per 
year. Moreover, the contractor is required by DOE Orders to maintain exposures as 
far below 100 millirems per year as is reasonably achievable. Lockheed Martin and 
the previous Paducah DGP contractors were clearly in violation of this ALARA re- 
quirement. We now know from DOE’s auditors that the sampling data reported to 
DOE by the contractors apparently omitted “fugitive” emissions from the plant, 
which may have amounted to thousands of kilograms of contaminated material. 

The risks to the general public due to these off-site releases are considerably less 
than the risks to the workers from on-site exposure to radioactivity. Nevertheless, 
these off-site releases are in clear violation of DOE Order 5400.5, which requires 
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that radiation exposures be ALARA. Together with the on-site conditions these vio- 
lations indicate that the contractors at Paducah have been and are today operating 
in callous disregard for the basic tenets of the health physics profession, and are 
failing to keep exposures to radiation as low as reasonably achievable taking into 
account technical, practical and economic considerations. 

Uranium-238, the predominant radioisotope at Paducah, is not the most haz- 
ardous radioisotope either on the basis of mass (i.e., gram for gram) or specific activ- 
ity (i.e., curie for curie). However, it is carcinogenic. It is unwise and unlawful to 
expose people to uranium unnecessarily, and one is not permitted to release it into 
the accessible environment indiscriminately. Congress should investigate whether 
an ALARA analysis was performed and documented, for example, before contami- 
nated buildings were recently hosed down at the site. How did Bechtel-Jacobs dis- 
pose of the contaminated water? Was it processed, or dumped into the sewer or 
ditches? 

There is the separate but related issue of off-site atmospheric emissions of radio- 
activity. Since I do not have firsthand knowledge of these matters I place the fol- 
lowing in the category of issues that call for thorough investigation: 

a) There are accusations that there were massive releases of radioactivity to the at- 

mosphere that typically occurred at night. 

b) Reportedly, the air monitoring stations around the Paducah GDP that were oper- 

ated by the State of Kentucky were turned off during a recent period for lack 
of money. This also calls into question the adequacy of the State’s monitoring 
of ditches and streams that received liquid effluent from the Paducah GDP. 

c) There was reportedly a high and unexplained reading at an air monitor at a near- 

by high school as recently as last fall. 

Unlawful Disposal of Radioactive Wastes 

According to workers at Paducah, including the other relators, the contractors ille- 
gally buried materials contaminated with radioactivity off-site, including in what 
has been characterized as a “sanitary landfill.” 

In The Washington Post, August 29, 1999, it was reported that just outside the 
so-called “sanitary landfill” workers recently discovered radioactive “black ooze” 
seeping from the ground where a drilling rig had become stuck in the soft earth. 
DOE denies that this is related to the landfill. If that is true, it suggests a second 
unlicensed, unlawful, radioactive waste dump off-site in the area. There are prob- 
ably more. Again, a thorough investigation is needed. The landfill should be ade- 
quately sampled with core samples. 

Documents obtained by our attorneys (see Attachment No. 1) reveal that a Ken- 
tucky police investigator reportedly found criminal dumping activitiy at and around 
the site in 1992, and DOE contractor personnel were reportedly told by their con- 
tractor bosses that if they did not dump radioactive wastes illegally onto Kentucky 
land they would be fired. This demands a thorough investigation. Was DOE aware? 
Was the report followed up? If not, why not? Is a new criminal investigation war- 
ranted? 

With doe’s approval, radioactive wastes that have not been dumped off-site ille- 
gally are apparently now being shipped to a site — Envirocare of Utah, Inc. — that ob- 
tained its license to operate during a time in which its owner payed the top regu- 
latory official in Utah more than $600,000 in cash, gold coins, and a ski condo- 
minium. DOE apparently believe it is appropriate to continue to enrich this owner 
with taxpayer funds so long as he merely declines to participate in the day-to-day 
management of the company. 

Unlawful Recycling into Commerce of Scrap Materials Contaminated with Radioac- 
tivity 

Apparently enormous quantities of radioactively contaminated steel, nickel, alu- 
minum, and significant quantities of contaminated gold (and possibly silver) were 
recycled by the contractors into the stream of commerce. This was apparently done 
a) without adequate monitoring of the radioactive contamination remaining in these 
recycled materials; b) without adequate DOE or national radiation protection stand- 
ards for limiting the permissible volumetric contamination of the recycle material; 
and c) without an ALARA analysis and documentation of the same. 

This problem persists today. As part of a $238 million contract with BNFL, Inc., 
the DOE is subsidizing the recycling of thousands of tons of radioactively contami- 
nated scrap metal from a former nuclear weapons plant in Oak Ridge, Tennessee. 
Since last October BNFL has been recycling radioactive scrap metal and selling it 
for use in commercial products such as cookware, orthodontic braces, medical de- 
vices, and children’s toys; some 100,000 tons of scrap metal will be recycled. 
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The DOE contract protects BNFL from fluctuations in market prices of scrap alu- 
minum, copper, and nickel by requiring DOE to cover 80% of BNEL’s losses when 
market prices drop below 95% of the contract baseline price for the metals. Accord- 
ing to a BNFL estimate, under recent market conditions, this would result in a $9 
million DOE subsidy for the recycling of 6000 tons of nickel alone. 

doe’s subsidy violates DOE, Environmental Protection Agency, and Nuclear Reg- 
ulatory Commission requirements that public exposure to radiation be “as low as 
reasonably achievable.” DOE’s artificial support of radioactive metals recycling not 
only unnecessarily increases the public’s exposure to radiation — there are other op- 
tions — but makes no sense economically. There is no justification for DOE to sub- 
sidize the recycling of nuclear waste into commercial products. 

In a recent court decision, a federal district judge expressed serious concern that 
“[t]he potential for environmental harm [from the BNFL recycling project] is great, 
especially given the unprecedented amount of hazardous materials the Defendants 
seek to recycle.” 

The radioactive contaminants in the metals pose a long-term threat, as they re- 
main hazardous for more than 200,000 years. The BNFL project poses significant 
risks because (1) surveying methods for radioactivity are imperfect and could result 
in the improper release of contaminated metals; (2) the recycling method for the 
Oak Ridge nickel is experimental and untested for large-scale production; and (3) 
the health effects of low-level radiation are the subject of significant scientific con- 
troversy. 

The recent revelations about the failed environmental, safety and health oversight 
at doe’s facility in Paducah, Kentucky, which like the Oak Ridge facility is a gas- 
eous diffusion plant, raises further concerns about the risks of the Oak Ridge scrap 
project. The DOE office responsible for oversight of the Paducah facility is also over- 
seeing the Oak Ridge recycling project. After 50 years of demonstrated chronic mis- 
management of the nuclear weapons complex, DOE claims that it can safely recycle 
radioactive materials for use in products for the general public. With so much evi- 
dence to the contrary, the last thing DOE should be doing is subsidizing the dump- 
ing of its nuclear waste into commercial products. Congress should pass legisla- 
tion that preeludes the recycle of radioactively-contaminated materials 
when they may come into intimate human contact. 

The Contractors Have Engaged in Systematic Falsification of Reports to the Federal 
and State Governments and to the Public 

The heart of the qui tarn action against Lockheed Martin, et ah, to which NRDC 
is a party, is that the contractors were aware of unlawful activities related to work- 
er exposure, off-site releases, burial of radioactive waste and recycling of contami- 
nated material, and yet proceeded to present false and misleading statements about 
these activities, representing that they were compl 3 dng with DOE orders and all ap- 
plicable laws and regulations. We assert that the DOE contractors were willfully, 
illegally, recklessly, in bad faith, imprudently, and /or negligently: (1) dumping sig- 
nificant quantities of radioactive and/or mixed waste in unauthorized locations; (2) 
exposing workers at the Paducah GDP site to unnecessary and unlawful levels of 
radioactivity through contact, proximity, contamination, inhalation, and ingestion, 
failing adequately to monitor worker exposures properly, and failing to report radi- 
ation hazards to the workers and to the authorities; (3) failing adequately to report 
accurately to the proper authorities regarding levels of radioactive contamination; 
(4) failing adequately to properly remove contamination in recycled materials, mon- 
itor for radiation prior to shipment of these materials off-site, or inform recipients 
of contamination; (5) failing to properly measure off-site contamination and control 
public access where necessary; and (6) failing to meet federally proscribed radiation 
protection standards. While engaged in these activities the contractors made numer- 
ous false statements to the DOE, the State of Kentucky and the public. We ask for 
Congress’ assistance in ensuring that the full compendium of such false statements 
is found and preserved. 

The Department of Energy Has Failed to Provide Adequate Oversight, Though This 
Does Not Excuse the Contractors 

We understand that at most times the Department had no more than 6 to 12 per- 
sonnel on site, to oversee contractor work force of nearly 2000. The improper and 
illegal activities at the Paducah GDP occurred throughout its 46 year history of op- 
eration. The failure of DOE and its predecessor agencies, the Energy Research and 
Development Agency and the Atomic Energy Commission, to prevent these activities 
demonstrates the quality of the Government oversight over the nation’s uranium en- 
richment enterprise. One cannot of course presume that one’s contractors are l 3 dng 
to you. But the fact that some of these improper and illegal activities have occurred 
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right up until the present is a measure of the degree and quality of the DOE over- 
sight even today. 

NRDC Notification to DOE 

On or about May 27, 1999, we informed the staff of DOE that in a matter of a 
few days we would be filing under seal a qui tarn action related to activities at the 
Paducah GDP. The disclosure statements of the four relators were provided to the 
DOE staff at that time, and we briefed the staff on the technical and legal issues. 
On May 28, 1999, I hand-carried a second copy of the four disclosure statements 
together with a cover letter to the office of the Secretary of Energy. In the cover 
letter, I said, 

I am writing to inform you of the serious health and safety risks at the Padu- 
cah, Kentucky, gaseous diffusion plant. These violations require your immediate 
attention. Yesterday we presented our concerns and the facts supporting our 
proposed qui tarn action against the Paducah contractors to members of your 
staff from the Environmental Management, Environmental Safety and Health, 
and Nuclear Energy programs and the General Counsel’s office. We are pro- 
viding you with copies of the relevant documents to ensure that you are fully 
informed of the gravity of the issues at the Paducah facility.We are grateful 
that finally, more than 14 weeks later, DOE’s auditors have confirmed our find- 
ings and allegations. Sadly, however, the Paducah Manager of Projects for 
Bechtel-Jacobs — the contractor in charge of cleaning up the Paducah site — in 
anticipation of the one-day-long safety stand down at the facility last week, an- 
nounced to his personnel: “More to come — I still have season’s tickets to the cir- 
cus for sale if anyone still needs one.” Clearly, far more than a just a day will 
be required to change the culture of the Paducah contractors. 

Who Should Pay? 

We have suggested, and we believe the evidence does and will continue to show, 
that DOE, notwithstanding its own shortcomings, was seriously misled by the con- 
tractors operating the Paducah facility and site. We hope the government will seize 
the opportunity to hold the contractors accountable for what surely will be a mas- 
sive, and massively expensive, cleanup and worker monitoring and compensation 
project. The taxpayers should not have to foot this bill. It is my understanding that 
DOE indemnity provisions for contractors do not apply in cases of contractor mis- 
conduct, such as is the case here. 
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'^RAHDPM 
12 April X991 

Toj Capt, J.W. Pennington, U/Io 

Special Operations, KSP /y 

F^i Investigator D, W. SonT, U/1903 

Special Operations- ftazardous Devlois 

Suoi Alleged Crininal violations- Illegal dumping of toxic hetzardoua Uranltoa vaate 
at the Paducah Gaseous Diffusion Plant location by federal agency contractor 
with the knowledge known by the U»S. Department of Energy, 

Pursuant to my telephonic discussion on 10 A'pr 91 at odUj and USO hrs with Lt. Ken 
Hardin, Unit 91, I am submitting thisi souroo information at his direotion, for your 
consideration, evaluation, arid action* For approximately the past lit months, I have 
been provided varying pieces of confidential source information regarding alleged 
illegal toxic waste disposal at tha DOE-Paducah Gaseous Diffusion Plant location. 

This nuclear operation has been in production since 1955, with the moat recent DOE 
independent contractors being Union Carbide, and Martin Marietta Energy Systems* 

V^thln the past three months, information provided to me had become greater in detail, 
and concerned me enough for my personal safety and fellow officers at tl» KSP Range, 
causing me to submit a memorandum to you cm U Mar 91 detailing those ooncems with 
attached supporting documentation. 

Within the past week I have been provided additional confidential information which 
In try opinion, if true, constitutes gross’, criminal violations both under the United 
States Code and %ha Kenuueky Revised s-ceeutaa, an it jeoparciees the very Uvea: 

of those residing and traveling through the ConmonweaXth of Kentucky* The gross 
violation Is the allege illegal dumping of very hazardous toxic uranium waste s'ubstanoes 
outside the Dept. Of Energy compound onto public lands, much of wnich is controlled by 
the Commonwealth of Kentucky; which would encompass or possibly Include the Kentucky 
State Police Firing Range* 

It would appear at this Juncture in time, this alleged information Is so sensitive 
that for tha purposes of safety and security, the names of witnesses, dates, and 
principals Involved oe withheld. It Is roy understanding affidavits and subsequent 
grand Jury testlriony would be forthcoming If the proper security la provided, Z 
was remlned that violations nave occurred ever a long period of tins and DOE, EPA., 

OSHK, nor any other federal investigative agency has Initiated an investigation into 
the following alleged elements constituting a criminal act* 

£I£N£KXSf 

1, Contract employee(s) of the Dept, of Energy with more than 6 years es^rienoe hav« 
been given direct orders to dxunp hazardous uranium waste illegally* 

2, Contract employee (a) were advleed if they refused the order, they ware no longer 
employed* 

3, Direct verbal orders were given that the toxic hazardous waste ce removed f^on tt« 

DOE compound (outside the fence) and placed outside the plant location on public 
groundsi wnich was done. 

Solid toxic uranium hazardous waste was disposed of on a regular basis on lands 
adjacent to the DOE site, with exposure to tha general public, wildlife taken as: 
gams, and aquatic life* 

5. Said materials had to be moved through the Department of Energy Security Check Points: 
to reach the outside area of the compound* 

0 , There era no known records identifying the Illegal dump sites, permits for movement 
off site, nor autnortzation for that movement. 
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It was also noted there are continued toxic waste releasee of radio active materials 
Into the alrj reportedly, on IB Mar 91, 3$ pounds was released. With the prevailing 
westerly winds, that product no doubt traveled across! Paducah, and possibly into the 
direction of Owensboro, Louisville, or even Frankfort, Kentuokyo 

I have been requested that the Kentucky State Police conduct a conqjre hensive Investigation 
into the foregoing alleged violations, due to the grave health risk to tte citiaens: 
of the Commonwealth, 

I would appreciate a timely reply to their request, in that their concerns have Dean 
expressed -no me for sometime. Thank you for your attention to this matter. 
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Capt., J.'4« Pam5ajiHtiOn> u/i5 " 
Speoiel OperalilcaaJ5 JffiP 

Investigator D, W, Ssnf, U/l$Oj( 
Social Operations - JTaaardous l' 


Employee expssure to lazardoua aubjkance# at DOS-Paduoah Gaaooua DU'foslon 
Plant location, lei trioiiloroethT’lew and radioactive uaste. 


Pursuant to our discixealon of Feb SH regarding the above captioned subject mfcafcel, 
I am submit tii^ to you at your request tha enclosed docuB»nta regarding fch# U.S« DOE 
operation adjacent to the Kentucky State Police firing range and explosive bunker 
location. This property «as fow»rly oontroled oy tfie Kentucky Ordo^e 
Wwilf followed by the 3,S. Dept, of Energy, vho aubeequenl^ releas^ certain 
areas to State control os which the K3P firing range is now located* 


In the spring of 1990, I received soun;© informatlca regarding ooth groundwater and 
airborne contamination of this eras. At that point X oecama concerzied with ny health 
exposure, ae wellass all KSF personnel ueing the range past and present, and requeated 
It* Ken I^ardln obtnin the necesaary Inatrunante to check and monitor poaaibla soil and 
air contamination* It should be noted, X touat bo at the bunker loca^oa at least every 
7 daya for a security cheek, or more frequently if exploaives must be atoired or ro?ioved| 
end persoTsXly maintain the area ^ cutting the grass and weeds aa needed| oat to mention 
the 13 ^ars of marwiatied exposure for required firaaxms training* At some point later 
In' th3 su^Eoar of 1990, I asked Lt, Bardin if bs naa able to seoure the equipment, and 
he informed me via telsphsne that the proper eutboadtiea would ohaak it for ub* a* 
of this reporting date, I have not been advised as to wheU^r any teats have ooen made, 
or any results were received* 


As you will see in the enclosed materials, there la a real health risk at the 303 
Paducah location and sut*rounding area which is inclusive of KJt' Range property* 

In January, 1?90» I sttaniod a DOS public meetinr in Paducah, Ky in which a 1985 
,7CS dooun^nt styled TXOIK X.'AH KePORT sighted violations, yet aa state employees 
have never been informed of tVe risks or provided any health protective equipmoat* 
In fact, tha neatirg suggeated there’ are very eerioxu on going health exposure 
viojatictxs not only to State of Kentucky eirqioyeea, but other governmental ageocles: 
\riio have used our rage* 


Again, I am making a formal written request for the pcsessary Instruments sc that X 
night a)iBck and monitcr tha X3F locntion for hesurdous substances* If that la not 
possible, I request an independent laboratory not affiliated with the US DCS or Ky 
Stats jiEA to conduct those tests* I would appreciate a reply to this correspondence 
as soon ^ poealble* 

Attachments 

Xi. US House of r;cp,. SuDcomRittes on Oversight & Jhvest, 
of the Co«otttc on *1 Conusero© 6-3'*56 

2* r-oadly Defense - Radioactive West© Oampsi^ 19Sb 
3, US DOE Office of Invironiaontal Audit- Paducah Jan 19^9 
U* ICF 'l*achnology Inc. .Memo* Xy Ord, vvks* 2-2-66 
5* Coalition for Health Conoem US DOB PEJS 

Scoping Hearing Pad. Gaseoxis Diffusion Plant 2-22-91 
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KenlUCiQ' K.ev{scd Slaiulea — Chnpf^rs 6 to ^22 






HISTORY; 1588 c 344. { 3, cff. 7-15-88 

1978 « 154, 9 2; 1974 c 74, Arl V. i 25; 1966 e 2SS, S 12; 
1952 cS7, §2; 1948 c 80, } 5 


U.0S5 EVoin«tioiir» (erms aod coodltloos 

(1) Promotions to sergeant within the department ahell be 
on the foliowiog terms and coruittions: 

(a) The applicant must have served as a commissioned 

State Police officer for a period of five (S) years 
to be eOgible for promotion to sergeant; 

(b) Proraeiloni shall be based on the highest cumula- 

tive score computed from thirty percent (30%) 
on personnel performaoee evaluation, twenty 
percent (^1%) on oral exarniiialion, and fUly per- 
cent (50%) on a written examination; 

(c) The promotional list shall continue in ensience for 

one (1) year and promotions shall be made in 
consecutive order beginning with the hIgheU 
numerical ranking to fill an Interim vacancy- 
When two (2) or more applicanta receive the 
same numerical score, the order of placerrtent ott 
the list shall be dclerminod by seniority of aerr- 
ice.. Upon the delennination of a new numerical 
ranking following a new eaaminstion, all pre^oui 
rankings shall be null and void: 

(d) The written examination shall bo prepared and 

administered by an individusl dcfignsted by the 
ooinmissiorver. Ihc materials and textbooks will 
be selected by the eonimissiofter and his staff. 
Ihe commissioner will iiifomt til applicants at 
. - least three (3) months prior to the caamJnaiton 

date of the exact material from which test <)ues- 
tioni will be taken; 


Tbe dcsiennieJ oral boards will perform sll inter- 

iinrif.r develop cQ an^ approvco 

by the commissioner; and 

(h) Personnel evaluations shall be made by the appro- 
priate supervitoty personnel under procedures 
establish!^ and approved by the commissioner. 

(2) Tromoiions from sergeant to lieutenant wititia Ihe 
department shall be on the tame terms and coodiiions 
as promotions to sergeant. In addition, any applicant 
for lieutenant must have completed at least one (1) year 
of continuous service In grade as sergeant 

P) Promotions from lieutenant to captain within the 
department shall be on the same terms and condilioRS 
as promotions to licuteoant. In addition, any applicant 
for capUin must have completed at least one (1) year of 
condnuoui sorviae In grade as liculenanl. 

(4) Tlie department will develop and admloister only one 
(t) test for each of the above ranks. Alt eligible appll- 
canu will be permitted to participate in the prometionat 
process to the nest highest position of tesponslbiUty 
wherever a vacancy exists. 

(5) The provisions of KRS 16.140 to the contrary notwith- 
standing, all ranks above the grade of captain are tem- 
porary and shall not be sub|ect to the provisions for 
selection and promotion os rettoired herein. AU officers 
in such temporaiy positions shall setve al the pleasure 
of the commissioner and shall revert to their prevkmi 
permanent rank upon Ihe teminatiou of their lemp& 
raty appointment. 

(6) Tite total number of supeivisoty officen of all classtOca 
tions shall be limited to a ratio not to exceed one (1 
supervisor for every five (5) nonsupervisory ofTicers. 

(7) No orficer of the department, other than lemporer 
positions above the rank of captain, shall be promote 
to the next highest rank without coropellng with olb< 
officers is prescribed by this promotional procedure. 

' (8) Ihere tliall be no discrimination based on race, m 
age, national origin, color, religion, creed, or politic 
affiliation with respect to (he department promotion 
system. AU penonnel actions are to be based solely < 
meric 


HISTOttY: 1976 ex $, c 2, 1 1, eO. 3-19.77 
1976 c 39. 5 1 


{«) The written test shill be administered to all opplt- 
cants al the same time. Immediately upon com- 
pletion of the written test the appli^nt will 
receive his numerlealseore. Such numerical score 
shall remain valid far a period of two (2) years 
fallowing llte dale of examination tmlees the „ — ^ ■ -■ — 

at Th. oral aumlnition .hall be eondueled by taler- (' lilhall!sJllgAl^UltUaffi"igiei ; fr »iil 
® taev. boarde dedgnaled by the eommiKionet i»ta-(S degailSug- ^ ^i pte^ gi , a^ . apegigliigMlIl! 
.. -r tkta >>nmmi««innAr or Ills dosiensted T maintain law at ido n 


lilting of the ^mmlssioner or liis designated 
appointee not lower than rank of captain, an 
- officer from another police agency of il« rank 
.equal to the position for which the applicant is 
competing, an instructor from an accredited law 
enforcement education program, a personnel 
director from private ioduicry, aud an officer 
from ibb Kertcucky State Polico of the rank equal 
to the position for which the appllesnt is 

competing 


- 3iri!!ioiKiaaL!£fl!i&.ia£Eto^« 

-.wajTtainT ain inTormation useful for the delcdiotiofgsme 
thcJdemiTicaiion, a^roheii sion a(5 cooviction_^ Lc?^ 
and t o ciVf^ce fhc drlMn^ as well as the motor vehjde 
irTflic jaws ol TKc (jom monw caith. To Um end the comi 
n6?Serfird*gaQr3fncor oTlhe depaAmeni is indWdusi^ ve 
with Ihe powers of a peace officer and shall have la sll par 
llte Slate the same powers with respect to criminal matters 
enforoemeni of the laws relating thereto as sheriffs, oonsti 
and police officers in their respective jurisdictions, end : 
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Mr. Upton. Thank you. 

And thank all of you. 

At this point we are going to go to 5 minutes of questions by each 
of us up here. I am stunned. I have to tell you that I have two nu- 
clear plants, two nuclear energy plants in my district. I visit there 
fairly often. There has never been a time, whether I have been a 
Member of Congress or a staff member or as an interested party 
who lives pretty close to these folks, as they have a lot of tours that 
go through, you don’t have one of those little detectors that they 
give you, they do a little readout at the end of the trip, they tell 
you what it is and everybody is fine. 

As I listened to your testimony, particularly from the four of you, 
the first four that actually worked there for a number of years, I 
am just stunned that you didn’t have anywhere close to that same 
type of protection or readout that virtually anyone involved in the 
nuclear industry has. 

I guess my question for the first four, Mr. Key, Mr. Jenkins, Mr. 
Fowler and Mr. Graves, particularly Mr. Fowler and Mr. Jenkins: 
How often did you have one of these whole body radiation counts 
in the years that you’ve worked there? I’ll start with Mr. Key. Did 
you ever have one? 

Mr. Key. Yes, Mr. Chairman, I had one during the period of time 
that I worked there. 

Mr. Upton. You worked there again how many years? 

Mr. Key. Since 1974. 

Mr. Upton. You had one? 

Mr. Key. Yes, sir. 

Mr. Upton. Even today do people have those little count — what- 
ever they call those. 

Mr. Key. The whole body counter or the TLD? 

Mr. Upton. You put it on your lapel or something like that. Are 
there people today, Mr. Fowler? 

Mr. Fowler. You’re talking about a TLD. That’s what monitors 
your whole body dose. 

Mr. Key. I was confused, Mr. Chairman. I thought you meant 
monitoring by the mobile in vivo body counter that used to come 
from the Oak Ridge facility to Paducah. Yes, since I have been em- 
ployed there in 1974, I have always possessed a TLD dosimeter or 
a type of radiation monitoring dosimeter. 

Mr. Upton. So you had one all along since you’ve been there? 

Mr. Key. The dosimeter, yes, sir. 

Mr. Upton. Mr. Jenkins, did you? 

Mr. Jenkins. Yes, sir it was a film badge in the earlier years and 
then they changed it to a TLD. 

Mr. Upton. Mr. Fowler? 

Mr. Fowler. I’ve worn a TLD since I’ve been at the plant but 
never have I ever had a whole body analysis done, which at any 
other nuclear facility in the country is a standard health physics 
practice. A person such as myself who been there for 8 years would 
probably have had a minimum of eight if not more whole body 
counts done at a commercial site. I have never been offered or 
given the opportunity to have one. 

Mr. Upton. Mr. Graves. 
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Mr. Graves. Yes, I was issued a TLD when I came onsite. It’s 
important to note that the TLD, thermoluminescent dosimeter, is 
for measurement of external exposure hazards. It’s not for the 
measurement of internal intakes of radioactive material. That’s 
done through bioassay methods such as in vivo counting or in vitro 
bioassay. 

Mr. Upton. Is that the whole body radiation then that measures? 

Mr. Graves. Essentially the TLD measures outside influence of 
radioactive material, gamma and beta radiation, but the bioassays 
are what is more predominantly used for the measurement of inter- 
nal uptakes of radioactive material. 

Mr. Upton. Mr. Jenkins and Mr. Key, have you ever had the 
whole body count? 

Mr. Jenkins. Yes, sir. I’ve had approximately six in the time that 
I’ve been there. The first several — and the truck-mounted whole 
body counter, the technician would take it two or three times. He 
just couldn’t believe the readings. 

Mr. Upton. He never told you what the readings were? 

Mr. Jenkins. No, sir. Then I was sent to Cincinnati, right out- 
side Cincinnati, for a special, one of the people that they sent up 
there. We went through it but I never was given my readings. 

Mr. Upton. Is there a way that you think you can find out your 
readings today? 

Mr. Jenkins. Sir, I don’t know. 

Mr. Upton. How do we find out what these readings are? As you 
all testified to how scared folks still are working there, it would 
seem the first line of defense, the first line of some appeasement 
is to try and look at what these readings were to in fact gauge ex- 
actly what you were exposed to and whether it was safe or not, pe- 
riod. 

Mr. Fowler. My answer to that is I was doing the initial posting 
of the facility in which I found areas that had to be posted as radi- 
ation areas according to the codes of Federal regulations. I was 
wearing their TLD. The areas were 10 to 20 millirem per hour. I 
worked in them for months, yet they gave me a zero dose. That is 
why that was fraudulent. If that were wrong, and I got a zero dose, 
then why aren’t they still allowing the areas to be posted? 

Mr. Upton. Mr. Key, do you want to comment? 

Mr. Key. Yes, Mr. Chairman, back to the in vivo body counting 
measuring device that was routinely brought up very infrequently 
to the Paducah site, I did receive one of those body counts. At the 
end of completion of the count, the material was reviewed by the 
technician to me, though I was never handed a copy. 

As recent as 2 months ago when the Washington Post broke the 
story, I began asking for known documents existing, that which is 
the in vivo whole body counting, which we sent 16 selected hourly 
employees from our facility. I’ve asked for those records. I’ve asked 
for the documentation concerning the 24-hour special simulated 
bioassay urine sampling for transuranics. I’ve also asked for the 
fecal sampling results of the current and involved hourly work 
force, whereby I can cross-reference those documents to ensure that 
all participants did in fact have the opportunity to participate and 
that we could take that data and turn it over to our health physics 
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individual we have with the international union. As of this date, 
I have yet to receive any documents that I have requested. 

I also requested that those documents he forwarded to the DOE 
oversight investigative team. I am unsure if they ever received 
those. 

Mr. Upton. Mr. Klink. 

Mr. Klink. Thank you, Mr. Chairman. It’s hard to tell where to 
begin. First, from what Mr. Key and Mr. Fowler said in response 
to your questions, it appears — and I’m going to try and cover some 
territory — I ask you to bear with me, in brevity — it will be greatly 
appreciated. 

What you seem to be saying is. No. 1, you’re having a hard time 
getting questions answered. Mr. Fowler, you’re saying you don’t be- 
lieve the answers when you get them; is that correct? 

Mr. Fowler. That’s correct, sir. 

Mr. Klink. Mr. Key, you agree as well? 

Mr. Key. Yes, sir. 

Mr. Klink. Mr. Graves, according to your previous interview 
with committee staff, if you disagree with anything I’m saying, in- 
terrupt me if you would. You came from the commercial nuclear in- 
dustry to Paducah as a health physicist for Martin Marietta in 
1989. It was your job to get the plant in order so it would conform 
with DOE orders regarding worker exposure, radiation controls, et 
cetera. You told the staff when you arrived that there was no radi- 
ation control at Paducah. In fact, if I can quote from my staffs 
notes during their interview with you, you said they were non- 
compliant in all areas. RADCON was brand new to them. They 
didn’t know what was present at the workplace. 

The health physics program, they had one, but there were two 
technicians at the site for over 1,000 employees. 

Is that an accurate picture of what you found? 

Mr. Graves. I was initially hired by Martin Marietta to teach 
employees, the technicians that I spoke of. There may have been 
another technician but the staff was very, very small. I should say 
that. 

Mr. Klink. You think it was an inadequate number? 

Mr. Graves. Yes. That was my initial job there, to teach them, 
as I had taught in the nuclear power industry where I had come 
from. After that I went to the field operations manager responsi- 
bility, and that responsibility was to look at all aspects of the pro- 
gram and try to determine the compliance status of that program 
with regard to current regulations. 

Mr. Klink. You say that RADCON or radiological control was 
new to them. What about contamination? Did they know what it 
was? 

Mr. Graves. When I said in the statement that every funda- 
mental area of the radiological control program at the time was 
noncompliant or inadequate, that is a true statement. Generally 
once I got to the site, coming from the Nuclear Regulatory Commis- 
sion, regulated site, it was quite a shock to me; but as I understood 
once I got there, that for an extremely long period of time, and this 
was inferred to me by employees, that the plant was considered a 
chemical plant and that there was uniform contamination through- 
out the facility and we just had a lot of work to do. 
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Mr. Klink. What does that mean if they treat it like a chemical 
plant? 

Mr. Graves. Essentially my first impression is they were un- 
aware basically of what they were working with or the hazards 
thereof That was the thought process that I had. But this was a 
uranium facility, and I was aware of that coming in, because that’s 
why I was brought on board. 

Mr. Klink. They were not aware that they were dealing with ra- 
dioactive material? 

Mr. Graves. No, I can’t say that. But the general thought 
process 

Mr. Klink. You’re saying that you think they may have been 
aware but their thought process was not 

Mr. Graves. The overall culture of the facility as it was operated 
for a lot of years was that of a chemical processing facility. That’s 
what was reported to me when I got there. I use that as an exam- 
ple. 

Mr. Klink. But they knew they were dealing with radioactive 
material? 

Mr. Graves. Yes, sir. 

Mr. Klink. You told staff when you were surveyed you found 
technical contamination in every area you looked. Were any of 
those areas posted? 

Mr. Graves. No, sir. There was widespread contamination across 
the facility, yes. 

Mr. Klink. Were the people at the site capable of monitoring 
uranium? 

Mr. Graves. To the extent necessary to fulfill the regulations, no. 
We didn’t have enough staff to adequately monitor the workplace. 

Mr. Klink. Tell me about the instrumentation that you found. 

Mr. Graves. The instrumentation predominantly was beta 
gamma monitoring instrumentation. 

Mr. Klink. Was that the most modern? 

Mr. Graves. The instrumentation that they had was up to date. 
It was contemporary in its use. There are some situations within 
the facility where alpha radiation is predominant over beta 
gamma. There were questions regarding the appropriateness of 
some of the instruments used with regard to the source term in the 
area, but they were in the process of getting more instrumentation 
and trying to eventually get up to speed to what they needed to be. 

Mr. Klink. Did you tell staff during the interview that the in- 
strumentation was archaic, that the laboratory couldn’t read your 
samples, that plus-or-minus error was sometimes 100 percent? 

Mr. Graves. The instruments that you’re speaking of now are 
different from the instruments I just addressed in the conversation. 

Mr. Klink. What’s the difference? 

Mr. Graves. The difference in the instruments are one is a hand- 
held type instrument that is used by technicians to determine the 
gross alpha beta gamma activity at the site. What I made mention 
of to the staff person was that the radiochemical capability or the 
ability to discern between transuranics and uranium appeared to 
be process-oriented, archaic. The lower limit of detection was not 
sufficient to be of use to a health physicist in this regard. 
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Mr. Klink. So you couldn’t detect the transuranics at the site; 
is that correct? 

Mr. Graves. We couldn’t do that at a number that would be con- 
sidered reasonable to provide radiological protection. 

Mr. Klink. Did anyone tell you that there was plutonium or 
other transuranics located at the site? 

Mr. Graves. Not when I first came on board. I first became 
aware of the transuranics, I think I made the statement when I 
was doing a review of one of the buildings, and I came across large 
quantities of technetium 99 that was just identified through a 
walk-through. And asking questions as to where this stuff comes 
from — I came from nuclear power, I didn’t understand why tech- 
netium was at a uranium enrichment facility. They said they did 
have processor reactor returns in the past. Based upon that re- 
sponse, I asked them about some other isotopes, CCM, being one 
because it has a relatively long half-life. 

Then I asked the question about transuranics. At that time I was 
told that there were a number of drums, eight if I recall correctly, 
of transuranic waste at the facility, in a storage location that was 
a very well-defined storage location. 

Mr. Klink. What was the timeframe from the period you were 
told to come in here and fix it — and I assume that you were not 
told immediately upon arrival what you were dealing with — and 
the period of time at which you found out about the transuranics 
at the site? 

Mr. Graves. It is important to note from a health physics con- 
cern, what transuranic waste is, is much different than what trans- 
uranic waste is from a CERCLA standpoint. The response that I 
got initially was based upon CERCLA standards, which is a large 
amount of activity per gram of substance. But from a health phys- 
ics concern, minute quantities of transuranics, or small quantities 
of transuranics can be a problem or concern in the radiological 
workplace. 

It wasn’t until there had been a spill with a drum of one of these 
eight drums that I became aware of the amount of activity that 
they were talking about when they told me about the transuranic 
waste. 

Mr. Klink. Again, what was the period of time between when 
you first arrived there and this spill occurred and you found out 
about the transuranics? 

Mr. Graves. About a year, sir. 

Mr. Klink. What was the response of management when you ex- 
pressed your concern as a health physicist about these 
transuranics? 

Mr. Graves. At which time, the time of the spill? 

Mr. Klink. Whenever you found out about it. 

Mr. Graves. I was surprised at the numbers or the amount of 
transuranics in the drum that was spilled. I think the general 
thought process of management at the time was that, one, I didn’t 
feel like they had an appreciation of the seriousness of this type of 
isotope in a uranium facility. And second, I think it was generally 
felt that true normal CIP-CUP project maintenance, removal of 
cascade, that a lot of the material that hadn’t processed in the past 
had been removed from the system. 
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Mr. Whitfield [presiding]. Mr. Klink, I’ve let you go over a cou- 
ple of minutes. I think we better proceed. We have a lot of ques- 
tions to ask. Maybe we will have an opportunity for another round. 

First of all, Mr. Key and Mr. Jenkins and Mr. Fowler and Mr. 
Graves, I want to tell you how much we appreciate your willing- 
ness to come up here and testify. I know that it is particularly dif- 
ficult when you are in this situation. You are still employees and 
you are testifying on issues that you deem very important, and so 
we thank you for being willing to do that. 

Mr. Key, in your testimony you had referred to a bioassay anal- 
ysis study in 1990 conducted on employees at the plant. Did you 
indicate that those results were never released, or would you ex- 
pand on that a little bit? 

Mr. Key. On the initial 24-hour simulated bioassay for 
transuranics at the plant, we were able to get approximately 30 
volunteers to participate for that. However, the results came back 
and the contractor called a meeting and claimed that the inde- 
pendent laboratory had cross-contaminated all of his instrumenta- 
tion and thereby they were going to invalidate the results. I have 
since asked specifically for those exact sample results and as of yet 
have not received that. In fact, a management representative dis- 
cussed with me that management was very reluctant to release 
that information because of the unknown of how it would be used. 

Mr. Whitfield. So it has been over 8 years and you still don’t 
have that information? 

Mr. Key. That’s correct. 

Mr. Whitfield. Now, from all of the newspaper articles on this, 
I think there is an attitude out there right now that offsite or out- 
side the production area that USEC has responsibility for, there 
are some real contamination problems, significant problems, over 
90,000 drums out there, for example. There also seems to be a per- 
ception that inside the production plant today is safe. 

Now, all of you have been involved in that plant, you’ve worked 
there now or you’ve had experience with it, like Mr. Graves. I 
would just ask you today, do you consider the production facility 
that is operated by USEC to be a safe place today? Mr. Key? Then 
go right down the line. 

Mr. Key. I believe that safety at the plant has drastically im- 
proved with respect to industrial safety and radiological control 
procedures and policies from the early 1990’s to the present day. 
I believe there is always room every day for improved safety, in- 
cluding worker involvement. A very recent NRC internal investiga- 
tion of USEC policies and practices, workers were not involved in 
that investigation, in the out-briefing. Unlike when OSHA comes 
onsite, there is dedicated worker involvement and walk-around 
with the OSHA inspectors, and really under OSHA we feel like 
now we have a voice to be heard and can any time file a formal 
complaint. 

As one suggestion to the committee, I would suggest that NRC 
regulations adopt OSHA standards which include the worker in- 
volvement and participation. 

Mr. Whitfield. Mr. Jenkins? 
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Mr. Jenkins. Sir, I agree with Mr. Key, but I have a hard time 
believing the records after 30 years of being falsified to. I’ll put it 
that way. 

Mr. Whitfield. Mr. Fowler? 

Mr. Fowler. Yes, sir, I know that problems persist to this day. 
The problems we are talking about are current still. They are not 
just problems of the past. Yes, things have improved somewhat. 
But, I’ll give you four examples. Approximately 3 weeks ago, it was 
found that Bechtel Jacobs workers had been working in cylinder 
yards for months, nontrained, did not know what permits were. 
When this was caught, they sent these individuals to training. Ten 
of them failed. They retrained them. Three of them then failed. I 
started talking with these individuals. The problem was functional 
illiteracy. People were allowed to work in areas, they couldn’t read 
the monitors, they couldn’t read the permits. 

Three weeks ago, a computer was tagged as radiation free and 
ready to be delivered to a local school and it was found to be sig- 
nificantly contaminated. Plant management had proved the system 
worked. They said we found it. But it wasn’t found by them. One 
of the whistleblowers’ wives did a second check on the survey read- 
ings and found it to be contaminated. If she had not done this, a 
student would be sitting at a computer terminal getting unneces- 
sary radiation exposure. 

Again, about 10 days ago, plant workers were sent into a con- 
taminated building that required respiratory protection. Yet they 
had none. They were told to just wet down the areas and they 
could work without a respirator. A member of the safety depart- 
ment caught this, they halted the job, told the workers they would 
have to go to respiratory training. While these individuals were in 
that training, they let another group of workers go in without res- 
pirators and finish the job. 

In the main cafeteria, to this day, there has never been any ac- 
cess monitoring, so a contaminated person could enter at will. In 
other eating areas around the site, there were some monitors put 
in place, but the alarms were going off frequently and it became 
a problem for health physics. So these monitors are taken out. The 
problems are not only in the past, they are current, and they affect 
the workers today. 

Mr. Whitfield. Dr. Cochran, I have been told that you are quite 
an expert on nuclear issues. You were quoted in a peer-reviewed 
journal as saying, “The situation is as close to a complete lack of 
health physics as I have observed outside the former Soviet Union, 
which we know is horrible.” 

Did you make that statement? 

Mr. Cochran. I did. And I stand by it. I had visited the 
Chelyabinsk 65 in what is now Russia, which is their Hanford, and 
toured a reactor that was shut down. The conditions — we left an 
auditorium, put on some smocks, walked around in the reactor, 
walked outside, back around through the auditorium, took the 
smocks off and hung them on the rack for the next person. 

Based on my conversations with the other relators, particularly 
Mr. Fowler and Mr. Deuschle, Mr. Jenkins, I would say a similar 
attitude persists at the Paducah plant. 
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You are going to hear this afternoon, or later this morning, from 
the senior person at Bechtel Jacobs. I would urge you to also exam- 
ine an e-mail message sent from the Paducah manager of projects, 
Mr. Jimmy Massey, on September 8. That is the day before the 
shutdown, the Richardson 1-day or 24-hour shutdown. This memo 
was sent to the gentleman that is going to testify before your com- 
mittee, Mr. Nemec, Joe Nemec. At the end of his memo, he says, 
“More to come. I still have season tickets to the circus for sale if 
anyone still needs one.” He is describing the events surrounding 
this case and the shutdown ordered by the Secretary as a circus. 
He described in the Paducah Sun the 24-hour shutdown as a family 
meeting. He describes as one of the activities that will be conducted 
in this 24-hour period, review and spruce-up of red postings. 

When I visited the site in February, outside of the fence in 
ditches that I measured, contamination levels in excess of NRC 
limits, there were no red postings. That is why I am telling you 
there is a need for a radical change in the culture at that plant. 
You cannot run — you cannot have senior manager in the cleanup 
sending memos to his staff and his superiors pretending that this 
is not a big issue when in fact it is. 

Mr. Whitfield. We have a copy of that e-mail. We will be asking 
about that. 

Mr. Klink. Mr. Chairman, can you yield to me for a second? 

Mr. Whitfield. Yes. 

Mr. Klink. I would ask unanimous consent that we have that 
document made permanent in the record. I am told it is in the 
packet. We haven’t seen it yet. Thank you very much. 

[The information referred to follows:] 


Massey, Jimmy C. (JCY) 


From; 

Sdnt: 

To; 

Cc: 


Subject: 


Massey, Jimmy C. (JCY) 

Wednesday. September oe. 1999 12 22 PM 
Paducah BJC personnel 


Pennington, G. Gregg {08P) Thiesinc 
John E t04J) ; Green, Steve W (0861 
Clay. Paul F. (06P) . Nemec. Joe F (C 
Safety Stand Down 


), Jim (09Q): Houser. Steven M (09D) . ShoemaKer 
I . Stevenson. Dennis (09N) . Phelps, Andy K, (09J) 


importance: Hign 


We anticipate that the DOE vvill announce a day long safety stand down for Paducah Project based on the two week DOE 
investigation Team worfr sometime over the next few days, it wiU be on short notice and we are now trying to get ready tc 
respond. I would appreciate it if you do not cornmunicate (his to our subcontractors or the outside world at this time since 
it is unfirm As soon as I get the go ahead and more details, we will contact the STRs so you can follow up. 

The Kinds of activities we will do during chat day may include 

1 Review and spruce up rad postings in DOE areas both on buildings and on land masses. 

2 . Focus on NCS issues in OMSAs and look for solutions with DOE. 

3. Review general RWPs and see if they really fit or if more job specific RWPs are necessary 

4 Review for subcontracted as well as BJC performed (USEC) wort< Ihe H&S work permits, the RWPs the hot work 
permits. LO/TO. excavation permits. JHAs and AHAs etc for accuracy and fitness for intended work 

5. Emphasize Conduct of and rigor of operator with attention to detail thorough out with compliance with procedures 

1 need to meet with the "Project Team" this afternoon at 2:00 in the Small Conference Room to discuss. John Shoemake 
is rtere and is trying to arrange for some Portsmouth folks to come down to be part of the stand down day 

More to come I still have season ’s tickets to Ihe circus for sale if anyone has still needs one 

Junnv MesBcy 

r^ucan Manaper of Projects 


Mr. Cochran. Mr. Chairman, the DOE, you are going to hear 
from a DOE representative who says that the team that went down 
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there said that they didn’t find any imminent hazards to workers 
and the public. I think this was a very unfortunate statement. An 
imminent hazard would be a nuclear explosion, a criticality acci- 
dent or meltdown of a reactor. We’re talking about chronic expo- 
sures to workers and those issues persist. 

Mr. Whitfield. Dr. Cochran, thank you for answering the ques- 
tion. We will be following up later on this. 

Next is Mr. Stupak. 

By the way, this is such an important issue that we are going 
to 7-minute questioning instead of 5. 

Mr. Stupak. Thank you. Let me again apologize. I have been up 
in the Superfund hearings, bouncing back and forth today here, 
Mr. Chairman. 

Mr. Chairman, as you know we have had hearings in the short 
time I have been on this committee with DOE about Lawrence 
Livermore, the spy situation out there. Now west Paducah, now we 
have got the transportation of the plutonium. What I am really 
concerned about, not just the plants, as the doctor properly pointed 
out, but also just the culture, the attitude, the lack of trust and 
confidence in DOE in not just running plants but their whole 
makeup, their whole environment there. I’m not sure how we ad- 
dress it. We have really got to get their attention and not just a 
lot of assurances from them, but we have got to see changes in the 
Department of Energy. 

It is not just this administration. When you talk about Lawrence 
Livermore, that went back over five administrations. The west Pa- 
ducah stuff just wasn’t recent, it has been going on, as we see. 

Now we want to transport plutonium through my district and 
others, and we cannot even get a hearing on the darn thing. You 
wonder about trust and all that. As I listened and read the testi- 
mony, there has been a lot of discussion about what is happening 
outside, especially, Mr. Key, to workers, what is happening outside. 
But how about internally, biologically, what is happening when 
they breathe asbestos or uranium hexafluoride? 

Mr. Stupak. Let me ask you, Mr. Key, what can result from 
breathing uranium hexafluoride, do you know, as a worker? 

Mr. Key. Of course breathing uranium hexafluoride fumes, it is 
irritating to the throat and nasal mucous passages, and can result 
in bronchial, upper respiratory ailments. Beyond that I don’t have 
the expertise to say. 

Mr. Stupak. You are basically ingesting uranium? 

Mr. Key. Correct. 

Mr. Stupak. Mr. Key, you also testified to what appears to be 
massive exposure to asbestos dust during the late 1970’s and you 
said the early eighties. And since 1964, since 1964, it has been 
common knowledge that working without protection with asbestos 
can cause asbestosis, but it takes a long time for asbestosis to de- 
velop. Has DOE or the contractor done anything to monitor, to 
track workers for asbestos exposure internally? 

Mr. Key. Not to my knowledge. The international union has a 
mobile screening unit. When requested, it has came to the Paducah 
location twice at the request of the PACE Local Union President, 
David Euller, and the chest X-rays are taken and they are read by 
the certified readers. 
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Mr. Stupak. Is this mobile unit, is this something that the union 
does internally for its members, or does DOE contract to provide 
it when the union requests it? How does that go? 

Mr. Key. To my knowledge it is only a union-involved program. 

Mr. Stupak. Okay. 

Mr. Whitfield Mr. Jenkins? 

Mr. Jenkins. I would like to respond. Myself, the lower part of 
my esophagus, I had to have it surgically replaced with a piece of 
plastic. Whether it caused it or not, I can’t testify. My doctor said 
that there is a 99 percent chance that it is going to turn into can- 
cer. Whether it does, I don’t know. 

Mr. Stupak. Mr. Jenkins, were you in the area where you would 
have breathed this uranium hexafluoride? 

Mr. Jenkins. Yes, sir. 

Mr. Stupak. Thank you. 

In your testimony, Mr. Key, you talk about working in clouds of 
fumes in the building. Did workers ever ask for respiratory protec- 
tion so they could breathe? 

Mr. Key. The building that I was referring to was the C-410 and 
C-420 building which processed the rat tail uranium tails material. 
And the clouds of fumes that we walked through, there were times 
that I held my breath to get through those. 

Respiratory protection was only provided in the form of a World 
War II gas mask. It was placed in a box throughout the building. 
You could pull it out and it was not necessarily clean. And because 
it was general use, if you did not get it tight enough, the fumes 
would still permeate around the seal. One day I took the exhalation 
valve cover off one of the respirators, and it had dry rotted to the 
point that it did not provide protection. 

Mr. Stupak. Did you ask the supervisors for masks? 

Mr. Key. No, sir. You have to understand the indoctrination 
process that the majority of workers at the plant went through. 
When I was hired by Union Carbide, it was frowned upon for you 
to ask any questions. If you raised safety issues, generally you 
were given the worst job assignments within your department. You 
were labeled a troublemaker, lazy, nonproductive to bring up safety 
as an issue. That later transpired into what was termed the “right 
to know,” employee right to Imow. I could ask management a ques- 
tion and then management would decide if I needed that right to 
know on that issue. 

Mr. Stupak. Did you ask questions under the right to know? 

Mr. Key. Yes. In fact there were some general safety issues in 
the early and mid-eighties where I went to the safety department 
and I would say that OSHA regulation on this particular issue is 
this. The response was. We are not under OSHA, return back to 
your job. 

Mr. Stupak. Mr. Jenkins, Mr. Key, has there been any testing 
and monitoring to determine radiation exposure to the workers, do 
you know? Has there been any testing or monitoring? 

Mr. Key. Testing that I am aware of, of course you have heard 
testimony in relationship to the in vitro body counter which was a 
mobile unit out of Oak Ridge. There is a 1992 NOISH report which 
specifically points out the unreliable detection capabilities of that 
unit and the numerous mechanical breakdowns of it. That unit, as 
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I am aware, was only for uranium and only the group of 30 plant 
workers that were sent for nonjelly detectors, commonly referred to 
as the geranium-type detectors, has the ability to monitor the body 
for transuranics. 

Mr. Stupak. That is the only monitoring or testing that you are 
aware of? 

Mr. Key. That I am aware of. 

Mr. Whitfield. Mr. Stupak, your time is expired. 

Mr. Stupak. Thank you, Mr. Chairman. 

Mr. Whitfield. Mr. Bryant. 

Mr. Bryant. This is a question for Mr. Fowler and Mr. Graves. 

Were you aware of any occasion where a DOE nuclear safety in- 
spector ever visited the plant or reviewed the safety procedures 
there in Paducah? 

Mr. Graves. During my tenure at the site, there was a tremen- 
dous amount of DOE involvement from a Tiger team standpoint 
and independent oversight from HHS groups and program folks 
and folks out of the House. So yes, there was a lot of DOE involve- 
ment. 

Mr. Bryant. You are saying DOE personnel on the site? 

Mr. Graves. We had a site office where DOE employees were 
housed. In addition to that, there were several different DOE rep- 
resentatives that came and did audits and assessments as a func- 
tion of the new initiatives of Admiral Watkins. 

Mr. Bryant. And part of that audit function would be obviously 
safety? 

Mr. Graves. Yes, sir. There was a lot of influence on safety. 

Mr. Fowler. After Mr. Graves left the facility, I never had the 
opportunity to meet one of these individuals in the field. I did dis- 
cuss some issues with them in my office regarding interpretations 
of regulations, but I never had the opportunity to meet one again 
in the field after those days. 

Mr. Bryant. Help me distinguish between your office and the 
field. 

Mr. Fowler. I am the training manager for compliance at the fa- 
cility and my office is — I am in charge of the OSHA and radio- 
logical protection training. I have had questions asked in regards 
to the regulations. But since Mr. Graves left, I have not seen a 
DOE auditor in the field. 

Mr. Bryant. On the date that Mr. Graves left, tell me when that 
was? 

Mr. Graves. Early 1992. 

Mr. Bryant. Mr. Key and Mr. Jenkins, Mr. Graves made men- 
tion of a Tiger team review. I think that occurred in the early 
1990’s, maybe 1991. Would each one of you tell me, and Mr. Key, 
you go first, were you aware of that Tiger team audit review and 
if it found any safety concerns? 

Second, were any steps taken by the contractor as a result of 
that to remedy any of these safety concerns? 

Mr. Key. Yes, sir. In my experience with the Tiger team, both 
when they were investigating and review of their findings, the con- 
tractor then developed action items for closure of those Tiger team 
findings. 



333 


Yes, there were a lot of safety findings within that and on the — 
on some of the industrial safety findings, I was asked as a rep- 
resentative of the union to go out and review some of the exact lo- 
cations in which the union did sign off on some of the safety de 
minimis items. The others, the majority of them have validation for 
closure. 

Mr. Bryant. Mr. Jenkins, do you have any comments? 

Mr. Jenkins. No, sir. Just about the same thing that Jim said. 
We worked real hard cleaning the place up. When they came in 
and made their inspections and everything, we did get a feedback 
on what they found and some of it was fixed. 

Mr. Bryant. Mr. Fowler, do you have any follow-up on that? 

Mr. Fowler. Yes, I do. I believe even to this day, there is only 
approximately 10 Department of Energy employees onsite I believe 
full time, and I have never seen an individual, an inspector out 
there at night, to this day. 

Mr. Bryant. And I know that we have — there is another side to 
this and we have witnesses coming in to testify on the second and 
third panels, probably a couple of other sides. 

Mr. Fowler, you seem to sort of bridge this area in terms of 
timewise and in your capacity there at Paducah. From your per- 
spective, who is to blame here? If you can — I know that you can 
probably talk for days on this, but I am concerned about the De- 
partment of Energy as well as the contractor or contractors and in 
terms of what I mentioned in my statement about the possibility 
of coverup or negligence and gross negligence and intentional acts 
and all kinds of things there from a legal perspective, where would 
you lay the fault? 

Mr. Fowler. I think it is clearly on the contractor. I didn’t see 
their findings placed in any of the official environmental reports 
that I started finding. I don’t believe they told the Department of 
Energy the real story. 

Mr. Bryant. Do you lay any fault with DOE on not having 
enough oversight and supervisory control? 

Mr. Fowler. Yes, that is an aspect that they were to look over. 
But again, the facts that were not given to them were by the con- 
tractor. 

Mr. Bryant. Mr. Chairman, I have concluded my questions. 

Mr. Whiteield. Thank you. Mr. Strickland. 

Mr. Strickland. Thank you, Mr. Chairman. I want to thank 
each of you for coming here and for helping us more fully under- 
stand this. 

I would like to take just a moment, if I could, to ask if there is 
anything that you have not shared with us this morning that you 
would like to share before your time is up, before this panel con- 
cludes? Is there any bit of observation, opinion, or information that 
you would like for us to know? 

Mr. Key. Mr. Strickland, I do have a concern with the number 
of DOE site employees at the site, only 10, and ^ven its scarce 
oversight and budget and the capability, I think it demonstrates 
that the Oak Ridge office is trying to operate the Paducah site via 
telephone. And with the size and complexion of the plant, I do not 
believe that is appropriate, and feel that Congress needs to estab- 
lish a Paducah site operations office with sufficient funding, staff 
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and contracting authority in order to manage it correctly. And they 
may also include the Portsmouth into that. 

Mr. Strickland. Thank you, Mr. Key. All of the problems that 
we are talking about Paducah apply to Portsmouth, and I have 
been told that we do not know what materials came to Portsmouth 
or what amounts or from whence those materials came. So I just 
want to reemphasize once again that all of the employees need the 
protection of this government and that we are going to fail in our 
responsibilities, if for reasons of fear of liability or fear of setting 
a precedent of some kind, we were simply to limit this program to 
a pilot project and exclude hundreds, perhaps thousands of employ- 
ees, that were just as faithful to this government and just as im- 
portant in winning the cold war as the wonderful workers at Padu- 
cah. 

In terms of who is responsible and who knew what when, Mr. 
Jenkins, did Union Carbide managers or Martin Marietta man- 
agers, to the best of your recollection, ever tell you that the ore or 
the recycled reactor tails and other materials that you were work- 
ing with were safe? 

Mr. Jenkins. Yes, sir. They told us that they were safe enough 
to eat. I have been told several times, “Guys, you could eat this 
stuff.” 

Mr. Strickland. It would be interesting to gather those folks 
and offer them a good meal. I suspect that they would have a dif- 
ferent kind of attitude. 

Mr. Fowler, you spoke of having your picture posted on the wall 
with a bullet or a target on you. Can you just tell us briefly what 
that felt like? 

Mr. Fowler. My wife and myself have been extremely concerned. 
They used my picture for target practice, which when I turned in 
to upper management and they looked at the issues, they told me 
they considered that as a joke. 

Mr. Strickland. Do you recall the names? You don’t have to give 
them here. 

Mr. Fowler. Yes, sir. 

Mr. Strickland. Do you recall the names of individuals who 
may have responded to you in that manner? 

Mr. Fowler. Yes, sir. I was told that it was a joke but they 
planned no disciplinary action for the employee that might have 
done it because it was awhile back. 

Mr. Strickland. Would you mind sharing the names of the per- 
son or persons who responded to you in that manner and who they 
worked for? 

Mr. Fowler. Mr. Howard Pulley, USEC; and Mr. Steve Seltzer, 
USEC Employee Concerns Manager. 

It carried on to have my car intentionally damaged on plant site 
in which the ex-plant manager paid for the damages to be repaired 
out of his own pocket, writing me a check. 

Mr. Strickland. Do you have reason to believe that even per- 
haps today there are individuals who may be observing you more 
closely than they should or following you or in other ways trying 
to intimidate you? 

Mr. Fowler. Yes, sir. There is a pattern that when — I have an 
access pass for my vehicle anywhere onsite. It is routinely followed. 
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I will park my vehicle at my office and I am having security offi- 
cers to come to me and say, move your vehicle. I ask the reasons 
why and they tell me because we want you to. My vehicle is rou- 
tinely stopped and searched for no reason. Others that borrow my 
vehicle to enter the facility, they will stop it because it is my vehi- 
cle. 

Mr. Strickland. Thank you, Mr. Fowler. Mr. Key. 

Mr. Key. Mr. Strickland, the only other concern I have is a lot 
of documents relating to plutonium and reactor tails are viewed as 
trace amounts. There is a 1990, I believe, document which is put 
out by DOE and it is entitled Closing the Atom, “Closing the Circle 
of the Atom,” and within that is a very vivid picture that I feel the 
committee members need especially to review. It shows one particle 
of plutonium inside of a lung eradicating 10,000 healthy lung cells 
and causing mutation, and that was published by the Department 
of Energy. 

Mr. Strickland. Thank you. Thank you all and thank you, Mr. 
Chairman. 

Mr. Whitfield. Mr. Burr. 

Mr. Burr. Mr. Graves, let me ask you, to your knowledge, did 
Martin Marietta ever falsify or withhold from DOE the level or ex- 
istence of contamination or health hazards at Paducah? 

Mr. Graves. I am not aware of that; no, sir. 

Mr. Burr. Are you aware of any documentation or knowledge 
withheld from the worker or the legal team in this lawsuit upon 
their request by current contractors? 

Mr. Graves. No, sir, I am not aware of that either. 

Mr. Burr. Let me ask you with your degree of experience, in 
your opinion is there enough evidence of contamination that the 
alarm bells should have gone off and clearly earlier than today we 
should have known about the level of contamination at the Padu- 
cah site? 

Mr. Graves. Yes, sir. 

Mr. Burr. Do you believe that documentation exists today and 
did exist back even at your time at Paducah that clearly showed 
the evidence of contamination at the levels that are claimed today? 

Mr. Graves. Yes, sir. Several documents existed that identified 
the levels of contaminant there. 

Mr. Burr. When you raised questions of contamination and 
worker safety with your management at the time of your original 
employment at the Paducah site, did they approach it and follow 
up with the same passion that you displayed the concerns to them? 

Mr. Graves. No, sir. As I said earlier, I don’t think that they had 
an appreciation for — ^you have to understand that there was a lot 
of change going on at that time. Admiral Watkins came in and 
raised the bar, as was mentioned, as to what appropriate radio- 
logical control was. Those of us that entered the complex DOE- 
wide, that had experience in the areas of nuclear power, or the 
Navy that were used to that level of rigor, were met obviously with 
resistance. It was change and when there is change, it breeds cer- 
tain conflicts. No, I don’t think that they received my message with 
as much rigor as I provided it. 

Mr. Burr. Mr. Cochran, you certainly have been active at the at- 
tempt to retrieve documents. I think in your document list, tab 8- 
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A is in fact an executive summary from 1991 and I will just high- 
light one thing. I am sure that you are familiar with this. That the 
results of that report suggest in a very clear way that plutonium 
is not present in offsite sediments. Are you familiar with that? 

Mr. Cochran. Yes, sir. That is so stated in the executive sum- 
mary of that Phase I report. There is no plutonium other than in 
the water. 

Mr. Burr. Not only was it stated in the executive summary, was 
it not also stated that there was no plutonium contamination found 
in the Annual 1991 Environmental Report on Paducah? 

Mr. Cochran. And in other environmental reports. 

Mr. Burr. You have requested for some time, I think since last 
spring, or your legal team, documents that pertain to a reference 
about appendix 2 B-17 of the 1991 Phase I site investigation, which 
it was noted in the executive summary was to come; am I correct? 

Mr. Cochran. That is correct. I think Mr. Fowler mentioned that 
earlier. My attorney, Mr. Egan, searched the public document room 
at Paducah in Karville for any references to onsite and offsite con- 
tamination. Those appendixes were missing from the Phase I re- 
port. 

Mr. Burr. The request for those appendices was to whom? 

Mr. Cochran. Well, there were various requests over a period of 
3 months by Mr. Egan, primarily working through the librarian at 
the public document room, who was very helpful. She made 
inquiries 

Mr. Burr. Which contractor is in charge of the documents? 

Mr. Cochran. I don’t know who is in charge of the public docu- 
ment room or whether it is DOE or a contractor. 

Mr. Burr. As it relates to offsite, I believe it is Bechtel Jacobs, 
am I correct? Based upon that request, when did you receive the 
appendix? 

Mr. Cochran. I have never received the appendix. I have 
heard 

Mr. Burr. You have seen data from it, though? 

Mr. Cochran. The other regulators, Mr. Fowler and Mr. 
Deuschle, found computer printouts of the data taken by a com- 
pany hired by Martin Marietta, a company called CH2M Hill, and 
the computer printout data was in the health physics files at the 
U.S. Enrichment Corporation spaces, but it was only later that we 
discovered that that was the same data that was in the missing ap- 
pendices in the public document room, and for that matter missing 
in every Phase II report that was publicly circulated, to the best 
of my knowledge. 

Mr. Burr. Let me ask Mr. Egan to come forward. If you would 
just lean toward the mike. Let me just ask you, Mr. Egan, based 
upon your request for that appendix, when did you receive it? 

Mr. Egan. We have never received it. We pursued it from a num- 
ber of different angles, as Dr. Cochran said. The first request was 
to the very helpful librarian in Karville, who herself said she never 
received a request for it, had never realized it was missing. She 
contacted Oak Ridge and apparently contacted Bechtel Jacobs over 
a 3-month period. Her final answer to us was that she was unable 
to locate it. 

Mr. Burr. I have a copy of it. Do you find that surprising? 
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Mr. Egan. I understand you do. 

Mr. Burr. The Louisville paper has a copy of it, but you don’t 
have a copy of it and you were the first one to request it? 

Mr. Egan. That is correct. 

Mr. Burr. Mr. Graves, whose responsibility is it, based upon a 
contractor’s obligation with a site like this, to make sure that the 
reports are fully conveyed to DOE? 

Mr. Graves. I am not sure that I know the answer to that ques- 
tion. There are probably a number of individuals that are respon- 
sible for that. 

Mr. Burr. Mr. Cochran, let me go back to you. 

Clearly we have entered into the record this document which you 
have requested for some time, your legal team. But you have 
looked at data that was used to compile that appendix. Let me ask 
you, does that data substantiate plutonium contamination offsite at 
Paducah? 

Mr. Cochran. Yes, it does, well in excess of regulatory limits in 
areas that when I visited the site were unposted and, to the best 
of my knowledge, are still unposted today in violation of DOE regu- 
lations. 

Mr. Burr. When you were there in the 1991-1992 timeframe, 
were you aware of plutonium contamination? 

Mr. Graves. I was only aware of it to the extent that I am aware 
of it today as a result of the spill. My main focus when I was at 
the plant was the health and safety of the radiological worker. In 
normal activities and duties of the work going on around the site, 
yes, I was aware that there was contamination out beyond the 
bounds of the site. The levels of transuranics versus uranium I 
don’t recall right now, but I knew after research that they were 
certainly present. 

Mr. Whitfield. Ms. DeGette. 

Ms. DeGette. Thank you, Mr. Chairman. 

Mr. Cochran, I know that you are one of the relators in the civil 
contam action, and I know that the Justice Department is looking 
at some of those civil issues. One thing that struck me hard listen- 
ing to your testimony was that it was peppered with references to 
potential criminal activity at the site, including your testimony 
about illegal dumping of uranium waste offsite on public grounds. 

I am wondering if it would be accurate to say that as well as the 
civil concerns and the concerns about remedying the situation for 
workers onsite, you have concerns about potential criminal activity 
as well? 

Mr. Cochran. Well, first of all I am not an attorney. 

Ms. DeGette. We will still listen to what you say. 

Mr. Cochran. My reference to criminal activity derive from a po- 
lice report that I attached to my testimony where you have the 
Kentucky State Police inspector in charge of investigating haz- 
ardous waste making these allegations of criminal activity in 1991. 

My point is I think this needs thorough investigation to see 
whether those allegations were true. We certainly have evidence 
that there was illegal offsite dumping. What action was taken by 
the Department of Energy, if any, whether they were notified and 
so forth. 



338 


Ms. DeGette. Do you know whether any investigation was un- 
dertaken? 

Mr. Cochran. No. I only hecame aware of this memorandum 
within the last week or 2. 

Ms. DeGette. Are you aware of any other instances of employ- 
ees, or any of the rest of you, of employees being told to hide data 
or other kinds of willful activity that we should he concerned 
about? 

Mr. Cochran. Yes, I am aware of it from discussions with the 
other three relators. 

Ms. DeGette. Can you give me some examples of that, sir? 

Mr. Cochran. One was — Mr. Fowler can correct me if I’m 
wrong — I believe it was Mr. Deuschle when he found the computer 
records of the missing data, he was told by his management to 
bury the data and that it should not be made public. 

Mr. Jenkins has referred to numerous truckloads of radioactivity 
that was illegally dumped, much of it at night offsite. 

Ms. DeGette. Mr. Jenkins, do you want to expand on that? 

Mr. Jenkins. Yes. I loaded out several trucks of slag, what is 
commonly called magnesium slag from the C-340 building and they 
were going to the dump. I said. Where are you guys taking this? 
He told me offsite to the dump. At that time, I didn’t know if they 
had a permit for it or what. 

Ms. DeGette. Did you later learn that they had a permit? 

Mr. Jenkins. A couple of days ago I learned that they didn’t have 
a permit. 

Ms. DeGette. Did he know that they didn’t have a permit? 

Mr. Jenkins. I don’t know. He was doing what he was told by, 
I presume, his boss. 

Ms. DeGette. So you think that this was coming from high lev- 
els? 

Mr. Jenkins. Yes, ma’am, I do. 

Ms. DeGette. Dr. Cochran, something else that we were quite 
surprised to learn was that apparently a plume of contaminated 
groundwater is moving one foot a day toward the Ohio River, with 
no effective remediation underway or even planned. I am won- 
dering if you know who is responsible for that and what we can do 
to get that remedied? 

Mr. Cochran. I don’t know who is responsible for that. And I 
don’t know how to remedy it. 

But I would correct your statement. It is in the river. 

Ms. DeGette. Right. 

Mr. Cochran. It is not just moving toward, it is into the river. 

Ms. DeGette. It is in the river now? 

Mr. Cochran. To the best of my knowledge. It is the technetium 
plume. 

Ms. DeGette. Mr. Fowler, let me ask you a couple of questions. 
When you arrived at Paducah, did you have any interactions with 
John Hummer who was in charge of health and safety for the gas- 
eous diffusion plants for Lockheed Martin? 

Mr. Fowler. No, ma’am. 

Ms. DeGette. Mr. Graves told us there was no health physics 
program in 1989, and from what I hear of your testimony, it was 
still true that there wasn’t in 1991; is that right? 
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Mr. Fowler. I arrived at the plant in late 1991. My task was to 
develop radiological training for the work force in health physics. 
The majority of the work force did not know what ALARA stood 
for, and they didn’t know how to implement any practices in radio- 
logical control. 

Mr. Graves. As a point of interest, when I make the statement 
that there was no health physics program, there was one in place; 
but one that is reasonably capable of doing what it is supposed to 
be doing in a compliant fashion with regulations, that is a different 
story. So to say that there was no health physics program in place 
is an overstatement, but there was not one that was capable of 
dealing with the problems at hand. 

Mr. Whiteield. Ms. DeGette, I am going to give you two more 
questions, and then we are going to take 5 more minutes. 

Ms. DeGette. I have one more question, and I don’t need the 
second 5 minutes. 

It is almost worse to have a program in place that doesn’t do the 
job than to have no program, I would think. 

Mr. Graves. Well, it is important to understand that throughout 
the entire complex — of course, I can’t speak specifically to the en- 
tire complex — ^but in talking with colleagues over the years, when 
the new regulations for contamination control came on board, no- 
body was ready to implement that. So you have to understand 
what the culture was at the time, and the culture then and what 
it was changing to. 

The problem is if you take an extraordinarily long period of time 
to get one in place that knows what it is doing and that is relative 
to a function of what you are dealing with here. 

Ms. DeGette. Thank you. 

Mr. Whitfield. We are going to go 5 more minutes for anyone 
interested, and since I am the chairman, I will go first. 

Mr. Graves, at one time you were the health and safety expert 
with Lockheed Martin at the Paducah plant. In that capacity you 
submitted observations and recommendations periodically through 
the annual internal audit of the situation at the plant. I have some 
copies of your handwritten notes during this time which are being 
shown to you right now. 

In these notes, you make several observations that the current 
health physicist technician staffing level at Paducah was inad- 
equate; the current health physicist position staffed with an indi- 
vidual with substantial operational health physics experience does 
not exist. Radiation area postings do not bear approximate dose 
rates; the current air monitoring system has too few locations to 
characterize work location airborne concentrations of radioactivity. 
And then in 1991 you talked about the work on the converter was 
performed without a work permit, the health physics program still 
not defined and enrolled by current procedures. And then you rec- 
ommended a whole host of things that should be done to correct 
these problems. 

Do you know at that time when you made those recommenda- 
tions whether those were taken care of? 

Mr. Graves. Well, from the things that I am reading here, you 
have to understand that as I understand this record, briefly looking 
at it, I was the company counterpart for this particular audit. This 
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audit was conducted by Dr. Larry McKay, and I don’t recall the 
other individual who was with him but I do remember the audit. 

Yes, indeed they basically verified everything that we had been 
talking about and described deficiencies in. They pretty much sub- 
stantiated all that; yes, sir. 

Mr. Whitfield. Did they correct them from your knowledge? 

Mr. Graves. Well, the process of change, we want to — correct 
them as far as the timeframe, I haven’t been at the site for a very 
long time. I know that we were only marginally successful during 
my tenure at the site to change the inertia of the overall process. 

Mr. Whitfield. Mr. Fowler has characterized that there was a 
culture of lack of concern regarding the problems. Would you agree 
with that? 

Mr. Graves. Absolutely. There was a culture of doing business 
for many, many years and some of us who came from the Navy or 
the nuclear power influence when we got to these sites, it was very 
difficult to explain or to discuss the fundamental parts of health 
physics, controlling contamination at the source, ALARA. So yes, it 
was extremely difficult to get the ball turned in the other direction. 

Mr. Whitfield. All of us may very well have additional ques- 
tions that we will submit to you all, and I might also say there will 
probably be follow-up hearings on this. But at this time, Mr. 
Strickland, do you have additional questions? 

Mr. Strickland. Thank you, Mr. Chairman. I am just sitting 
here listening to this, and I am thinking some terrible things hap- 
pened. Some person or persons must be responsible for having 
made either terrible judgments or purposeful decisions to engage in 
behavior that has caused human harm. And I am wondering and 
I assume that the contractors had an obligation to carry out certain 
safety procedures. If they did not do that and if they submitted in- 
formation that was misleading or inaccurate or deceptive, it seems 
to me that that implies serious criminal behavior. 

Like you, Mr. Cochran, I am not an attorney but one of the 
things that bothers me is that we oftentimes do not hold people re- 
sponsible. And so consequently, there is not the motivation for ap- 
propriate behavior in the future. Someone is responsible and, Mr. 
Chairman, I would hope that using whatever mechanisms this com- 
mittee has at its disposal, that we would consider encouraging a 
criminal investigation into what we have heard here today, because 
if decisions were made and contractual agreements were not kept 
and lies were told, we need to identify who is responsible for that 
and we need to hold them responsible. And unless we do that, my 
concern is that this kind of behavior and the mistrust of govern- 
ment which obviously this has caused to happen, will continue. 

I am interested in those of you who are on the panel regarding 
whether or not, based upon your experience and what you do know, 
that you would like to see an investigation into whether or not 
criminal behavior occurred and if it did, whether or not it should 
be pursued? 

Mr. Fowler. I definitely would like to have that looked into, sir. 

Mr. Jenkins. I agree, sir. 

Mr. Cochran. I share your thoughts completely. 

Mr. Graves. I have no comment in that regard. 
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Mr. Key. The Presidential Report on Human Radiation Experi- 
ments, which I reviewed yesterday, which leads one to believe that 
the Atomic Energy Commission purposely starting in 1947 had a 
mission, and also decisions were made to deceive the workers and 
public to keep this information internally. I guess my question, Mr. 
Strickland, is when did this stop or has it stopped? 

Mr. Strickland. And just in closing, I would like to make this 
comment. There is reference here to some of this material informa- 
tion was kept from workers because of fear that they may require 
or expect hazardous pay. I don’t know if it is possible, but quite 
frankly I would like to see if we can go back and identify all of 
those employees, calculate what the hazard pay would be, add in- 
terest to that and make whoever was responsible, government or 
contractor, compensate those persons and, if they are deceased, 
compensate their families. 

It seems to me that this is just — it is just almost unbelievable 
and the frustration that you must feel I think is felt to probably 
a much more minimal degree by us but we appreciate — I appreciate 
the fact that you have come and you have shared and that you 
have been willing to take this step. Thank you, Mr. Chairman. 

Mr. Cochran. Mr. Strickland, I would urge you to examine the 
ALARA requirement. This is a U.S. Government regulatory re- 
quirement to keep radiation exposures as low as reasonably achiev- 
able. The contractor had an obligation to meet that, and to meet 
that he has to have an entire program. Just like he has a financial 
officer and accountants keeping his business books, he has to have 
an entire program, a man in charge or woman in charge and a 
whole battery of people whose duty it is to look for ways to mini- 
mize the exposure to workers. 

Had that been in place by Union Carbide and by Martin Mari- 
etta and Lockheed Martin and Bechtel Jacobs, you probably would 
not have the cancers and illnesses that occurred and you would not 
have them in the future and you would not have that technetium 
plume. 

You are going to hear from Mr. Hummer who makes a statement 
in his written statement on page 5, “With respect to workers’ safe- 
ty, the radiation protection program at the Paducah plant during 
Lockheed Martin’s management was developed and implemented to 
conform to standards of the International Committee on Radiation 
Protection, as well as the specific requirements of DOE.” 

That, sir, is a false statement. 

Mr. Whitfield. Dr. Cochran we will be hearing from Mr. Hum- 
mer on the next panel. Mr. Bryant. 

Mr. Bryant. I have two additional questions. 

Mr. Graves, let me ask you, if I could, an internal Environmental 
Compliance Review was done at Paducah by Martin Marietta in 
December 1990 and it identified compliance problems with respect 
to Martin Marietta’s implementation of the National Environ- 
mental Protection Act. According to this document, the review 
found no system is in place to ensure that environmental impact 
assessments prepared in compliance with NEPA are honored by 
plant management. 

However, in that same year’s environmental report, Martin Mari- 
etta told DOE that “compliance with NEPA is maintained by fol- 
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lowing the guidelines set forth by GET, DOE, and Martin Mari- 
etta.” Obviously these statements are in conflict. My question is, do 
you have any explanation from your position as to why these state- 
ments would be made? 

Mr. Graves. Mr. Bryant, again my responsibilities there were for 
radiological protection. The construction or the dissemination of 
documents relative to NEPA review or any other environmental 
regulation, I was not privy to. I must say that I reviewed some doc- 
uments from time to time, but as far as the actual execution of the 
process, I can’t comment to, sir. 

Mr. Bryant. You have referred several times today, this was 
something in the culture? 

Mr. Graves. Yes, sir. 

Mr. Bryant. Would this be consistent with that prior statement, 
the culture that you found in Paducah? 

Mr. Graves. I suppose that they could be looked at like that; yes, 
sir. 

Mr. Bryant. I know that there are other witnesses that will fol- 
low on other panels that can more adequately address that ques- 
tion. 

Let me ask, Mr. Fowler, if you know this answer. USEC made 
a commitment to the NRG to complete seismic upgrades at the Pa- 
ducah uranium enrichment plants by December 1997 and this is a 
high-priority public health and safety project because the Paducah 
plant is near a fault line. However, USEC has pushed the comple- 
tion date back and is not close to finishing the work. 

According to the most recent update of the NRG — and this is 
September 15 — the schedule for completing these upgrades slipped 
back to September of the year 2000. Apparently DOE has trans- 
ferred more than $200 million to USEC to complete these up- 
grades. Do you have any knowledge of this? 

Mr. Fowler. I know that they are bringing in a massive amount 
of subcontractors to complete the project. I know that it is ongoing, 
but the reasons for the delay, I can’t explain. 

Mr. Bryant. Again, I think we have other members of the later 
panel who will be able to address that issue. In the event that 
question is not asked, I would hope that they would address that 
question. 

Mr. Whitfield. Ms. DeGette. 

Ms. DeGette. Thank you, Mr. Chairman. Mr. Strickland and I 
were kind of wondering what some of the employees of the plant 
think about this statement. “With respect to worker safety, the ra- 
diation protection program at the Paducah plant during Lockheed 
Martin’s management was developed and implemented to conform 
to standards of the International Committee on Radiation Protec- 
tion as well as the specific requirements of DOE. Plant workers 
were advised of radiation hazards and other safety hazards associ- 
ated with their work, both in general and for specific activities.” 

Mr. Key? 

Mr. Key. During that period of time there was a lot of change 
going on inside the plant. There were implementations of the con- 
tamination control program now. There were personal protection 
for workers that in order to perform their job had to adhere to. The 
whole work force was trying to absorb all the knowledge being 
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thrown at them from various angles and some of that training that 
they received was not efficient or we had to go back and retrain 
on particular issues. 

So to answer your question, some of the changes were viewed by 
the workers themselves as requirements that were needed by DOE 
and implemented, but as far as their knowledge of the inter- 
national radiological committees and stuff, it was nonexistent be- 
cause it was a complete culture change for us. 

Ms. DeGette. Mr. Fowler? 

Mr. Fowler. The work force — at that time I was involved in di- 
rect development of training. They were not always informed, and 
I will make a reasoning, due to the management culture to support 
health physics. That was not there. They did not support it. 

Ms. DeGette. Mr. Jenkins? 

Mr. Jenkins. I agree with both Jim and Ron. Everything was in 
turmoil then. Some of it was never gotten out, I will put it that 
way. 

Ms. DeGette. Thank you. Thank you, Mr. Chairman. 

Mr. Whitfield. Thank you, Ms. DeGette. 

Mr. Burr, 5 minutes. 

Mr. Burr. Mr. Cochran, there has been a tremendous amount of 
interest not only by the Department of Energy but by EPA and 
State environmental regulators as well as HHS to determine work- 
er safety, and I think DOE has done a preliminary report. HHS 
also finished a public health assessment done by the Agency for 
Toxic Substances and Disease Registry which was completed last 
month. It is still in draft form. I’m sorry. Let me read one of the 
areas of the draft form to you and I will ask a question about it. 

“This means that although members of the public near the site 
may be exposed to low levels of contamination in the environment 
from the Paducah Gaseous Diffusion Plant facilities, concentrations 
are not at a level that would cause harm to humans.” Based upon 
some of the new documents that we have seen about the level of 
contamination, how can an assessment be made in line with what 
we are reading in this draft? 

Mr. Cochran. I think that is an inaccurate statement that you 
just read. 

Mr. Burr. Let me ask you if you are aware of how in depth DOE, 
HHS, EPA, State environmental agencies, are at their reassess- 
ments? Are they actually going in, doing the testing, or are they 
using documentation that is available to come to a conclusion that 
has been provided by the contractors? 

Mr. Cochran. I don’t know. I do not have firsthand knowledge 
of their activities other than, for example, the 2-page DOE auditor 
statement or summary of the auditor — of the DOE audit and the 
public statements made by DOE officials and EPA and so forth. 

I think there needs to be a change in the culture of these organi- 
zations as well. First there are levels — there are levels of contami- 
nation offsite that are above regulatory limits. The hazard to the 
public is less than the hazards to the workers. The main focus of 
your investigation I think should be on workers and culpability. 

It is incorrect, though, to say that the levels offsite, for example, 
are at a level that would not cause harm. 
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Mr. Burr. Let me take you back through some of the documents 
that you and I have been through. We had an executive summary 
in 1991. We had an annual environmental report on in 1991 that 
was actually completed in October 1992. The executive summary 
was completed on March 22, 1991. That executive summary at that 
time stated that there was an appendix missing, that it was yet to 
come. That is the same appendix that your legal team has asked 
repeatedly to be produced. It has now been produced for the local 
paper and for the Congress but not for you. Let me draw your at- 
tention to the date of the appendix, January 4, 1991. 

Clearly this Phase I site investigation was completed and printed 
in January 1991, 2 months prior to the completion of the executive 
summary that said site investigation to come and clearly a year, 
almost 2 years prior to the annual environmental report. Both the 
executive summary and the environmental annual report were 
written. The contractor had to have known of the existence of the 
Phase I site investigation written and completed on January 4, 
1991. What would you conclude from that? 

Mr. Cochran. My conclusion is that the contractor was aware of 
the contamination and covered it up and proceeded to make numer- 
ous false statements in environmental reports and reports to the 
DOE and the State of Kentucky with regard to the levels of con- 
tamination. 

Mr. Burr. Clearly if the appendix had been included in the exec- 
utive summary or the annual environmental report, those reports 
would have spelled out something totally different, would they not? 

Mr. Cochran. If it had been in the executive summary, it would 
have been harder to lie in the annual reports, yes. 

Mr. Burr. I thank you and I thank the rest of the witnesses. I 
yield back the balance of my time. 

Mr. Upton. Mr. Whitfield. 

Mr. Whitfield. I would like to make one statement, Mr. Chair- 
man. This panel has provided us with some shocking revelations 
and under your leadership it is our intent to obtain all of facts and 
correct this problem once and for all. 

Mr. Upton. As I excuse the panel, I want to thank you for your 
hours of testimony this morning and this afternoon. I can assure 
you that it is our intent to assure that all of the workers in all of 
the sites feel that they are safe as they go to and from their job 
and that the community that they live in, that those folks too will 
be proud of the operation that is in that community. We will accept 
nothing less. Thank you very much. You are formally excused. 

Panel 2 includes Mr. John Jay Hummer, Director of Corporate 
Environment, Safety and Health for Lockheed Martin; Mr. Joseph 
Nemec, President of Bechtel Jacobs; and Mr. James Miller, Execu- 
tive Vice President of USEC. 

I would like to proceed with Panel II as we are close to having 
some votes on the House floor. As I understand, each of you also 
have counsel, as we had with the first panel. No? Mr. Hummer, do 
you have counsel? 

If you could all rise and identify your counsel and have your 
counsel rise as well. 

Mr. Hummer. My counsel is Mr. Leon. 

Mr. Miller. Mr. Moore. 
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[Witnesses sworn.] 

Mr. Upton. Thank you very much. You are now under oath. As 
you saw with the first panel, we would like to limit your remarks 
to no more than 5 minutes. Your entire testimony will he made cer- 
tainly part of the record. 

Mr. Hummer, we will start with you. Thank you. 

TESTIMONY OF JOHN J. HUMMER, DIRECTOR OF CORPORATE 
ENVIRONMENT, SAFETY AND HEALTH, LOCKHEED MARTIN 
CORP., ACCOMPANIED BY RICHARD J. LEON, COUNSEL; JO- 
SEPH F. NEMEC, PRESIDENT, BECHTEL JACOBS COMPANY, 
LLC; AND JAMES H. MILLER, EXECUTIVE VICE PRESIDENT, 
USEC, INC., ACCOMPANIED BY ROBERT MOORE, COUNSEL 

Mr. Hummer. Mr. Chairman, members of the committee, on be- 
half of Lockheed Martin Corporation, I appreciate the opportunity 
to provide testimony and answer your questions regarding safety at 
the Paducah Gaseous Diffusion Plant during the period that Lock- 
heed Martin operated that facility. After nearly 3 decades in the 
nuclear field, 20 years of which was an as an officer in the Navy 
nuclear submarine program, I was hired in 1991 by Martin Mari- 
etta Energy Systems as the Director of Safety and Health in Oak 
Ridge, Tennessee, with duties including programmatic responsi- 
bility for safety at the Paducah plant. Since 1994, I have served as 
a Director of Environmental, Safety and Health at Lockheed Mar- 
tin’s corporate level, with programmatic responsibility for the facili- 
ties it operates for the Department of Energy. 

Owned by the Department of Energy, the Paducah facility was 
built in the early 1950’s to produce enriched uranium for the Na- 
tion’s nuclear weapons program. In the mid-1960’s, its mission 
changed to include production of fuel for commercial nuclear reac- 
tors. Between 1964 and 1977, enriched uranium from reprocessed 
reactor fuel was introduced into that process. This reprocessed re- 
actor fuel was known to be contaminated with small amounts of 
transuranic elements, including plutonium. 

Lockheed Martin operated the Paducah facility from 1984 to 
1989. Although introduction of the contaminated reactor fuel had 
ceased in 1977, some transuranic contamination remained. The 
worker and environmental protection programs that Lockheed Mar- 
tin took over in 1984 were viewed by DOE as effective to address 
that contamination as well as the other safety risks inherent in the 
facility. In the late 1980’s, however, the new Secretary of Energy, 
Admiral Watkins, instituted enhanced safety standards and pro- 
grams at all DOE facilities in order to meet the ever-increasing ex- 
pectations of the American people for protection of workers and the 
environment. Lockheed Martin, in coordination with DOE, im- 
proved the health, safety and environmental programs at Paducah. 

Throughout the 15-year period that Lockheed Martin operated 
the Paducah facility, it worked very closely with the Department 
of Energy to fulfill DOE contract requirements and to ensure that 
DOE was fully informed of plant circumstances. To the best of our 
knowledge, the corporation did not mislead workers or DOE as to 
the state of worker safety, environmental protection or any other 
matter at the Paducah facility. To the extent that lawsuits have 
been filed to date which raise new, unresolved allegations of wrong- 



346 


doing by present or former Lockheed Martin employees, Lockheed 
Martin intends to look into those allegations and deal with them 
appropriately. 

In the meantime, however, Lockheed Martin will defend these 
suits vigorously and with every confidence that it will ultimately 
be vindicated in the courts of law. Lockheed Martin also remains 
committed to allay the concerns of the workers at the Paducah fa- 
cility and their families. We will cooperate to the fullest extent pos- 
sible with DOE and the Congress in their effort to protect the 
health and safety of these workers and their community. 

Thank you, Mr. Chairman. 

[The prepared statement of John J. Hummer follows:] 

Prepared Statement of John J. Hummer, Director, Corporate Environment, 
Safety and Health, Lockheed Martin Corporation 

Mister Chairman and Members of the Subcommittee, thank you for the oppor- 
tunity to address this important matter on behalf of Lockheed Martin Corporation. 

introduction 

I appear here today having worked in the nuclear field for nearly four decades. 
I graduated from the US Naval Academy in 1958 and from the Naval Nuclear Pro- 
pulsion Program in early 1962. I later earned a Master of Science degree from the 
University of Southern California. I served 23 years on active duty in the Navy, 
principally operating nuclear submarines, but also commanding a major submarine 
training center. After retirement from the Navy as a captain, I spent ten years con- 
sulting and providing management support for nuclear public utilities. In 1991, I 
was hired as Director of Safety and Health for Martin Marietta Energy Systems in 
Oak Ridge, Tennessee. I served in that capacity for three years and had pro- 
grammatic responsibility for safety at the Paducah Gaseous Diffusion Plant. Since 
1994 I have been a Director on the Martin Marietta/Lockheed Martin Environment, 
Safety and Health staff at the corporate level with programmatic responsibility for 
the numerous DOE facilities operated by Lockheed Martin. 

Lockheed Martin Corporation has been asked to appear here today to provide in- 
formation to the Committee regarding its management of the Paducah facility from 
1984 to 1999. We are pleased to do so. However, it is important to note from the 
outset that as a result of lawsuits that have been filed against us and other private 
contractors who managed the Paducah facility — two of which having been filed so 
recently that we have not had an opportunity to even answer them yet in court — 
there are legal and practical limitations to how much we can say, at this time, re- 
garding our performance under the contract with the Department of Energy. Never- 
theless, because of our ongoing concern for the health and peace of mind of those 
in the Paducah area and our desire to dispel as many as possible of the inaccurate 
and false impressions that have been advanced to the public, I am here today to 
help answer your questions. Before doing so, I believe some background information 
would be useful. 


management history 

The Paducah Gaseous Diffusion Plant is an important part of our national nuclear 
infrastructure. The plant was built for the Atomic Energy Commission (“AEC”) in 
the 1950’s. It is still owned by the Department of Energy, the successor to the AEC. 
From its initial operation until 1984 the Paducah plant was operated by Union Car- 
bide Corporation for the DOE. In April 1984 Martin Marietta Energy Systems Inc. 
succeeded Union Carbide as the plant operator. In 1993, pursuant to legislation 
from the Congress, the United States Enrichment Corporation (“USEC”) was formed 
and leased the Paducah plant uranium enrichment facilities from DOE for oper- 
ation. Martin Marietta Utility Services Inc. (later Lockheed Martin Utility Services 
Inc.) operated the plant for USEC from 1993 to 1999. DOE retained responsibility 
for, and control of, the remainder of the Paducah plant, including environmental 
management. Lockheed Martin Energy Systems continued as DOE’s operating con- 
tractor for those activities. In early 1998, Lockheed Martin Energy Systems was suc- 
ceeded by the Bechtel Jacobs Company as the DOE contractor. In May 1999 USEC 
took over direct operation of the production facilities, ending Lockheed Martin’s di- 
rect involvement with the Paducah plant. 
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Located in western Kentucky, the Paducah plant sits on a 3500-acre site owned 
by the DOE. About 740 acres around the operating facilities are fenced, with the 
remainder forming an uninhabited buffer area. The buffer area is accessible to the 
public and is adjacent to a wildlife preserve. The uranium-enrichment facility in- 
cludes huge multistory buildings with hundreds of electric motors consuming more 
than a thousand megawatts of power to move the process gas through the diffusion 
enrichment process. Support facilities for the plant are functionally equivalent to a 
small city. The plant employs about 2000 men and women, including about 10 DOE 
personnel. 


URANIUM ENRICHMENT PROCESS 

Although this hearing is not the place to describe in detail the scientific process 
for uranium enrichment, there has been considerable public discussion and concern 
about the presence of plutonium at the Paducah site and its hazardous potential to 
the employees and the public. Some additional background might help explain how 
plutonium was introduced into the Paducah facility and how safeguards imple- 
mented by contractor Lockheed Martin together with DOE helped protect workers 
and the environment against the hazards posed by plutonium and uranium. 

The Paducah plant uranium-enrichment facility was initially operated as part of 
our country’s nuclear weapons program. For more than three decades it has also 
played a critical role in enriching uranium for the commercial reactors that provide 
electricity to communities around the country. Both weapons and reactor uses of 
uranium require that the concentration of uranium 235 be increased from naturally- 
occurring levels. At Paducah, the initial step in the enrichment process, the prin- 
cipal input or feed to the process is natural uranium in a gaseous fluoride state. 
As a result of the Paducah process, uranium 235 concentration, or enrichment, is 
increased to about 2%. 

During three extended periods from the early 1950’s to the late 1970’s, enriched 
uranium from reprocessed DOE reactor fuel was introduced into the enrichment 
process at the Paducah plant, as part of a DOE effort to make the best use of the 
unused enriched uranium. These “reactor returns” contained small amounts of 
transuranic elements such as plutonium and neptunium, and fission products such 
as technetium. Although the transuranic elements were present in very small pro- 
portion to the uranium, they posed special challenges to the radiation protection 
program at Paducah because by comparison they were far more radioactive. These 
challenges were recognized from the early days of the reactor return activities, and 
certain controls to limit worker exposure and radiation dose were in place wben I 
joined Martin Marietta in 1991. The introduction of plutonium and other trans- 
uranic elements, however, had ended in 1977. Nevertheless, as a result of their ear- 
lier introduction between 1954 and 1977 Martin Marietta and Lockheed Martin and 
their successors have had to work with DOE to monitor and protect the workers and 
community against the residual presence of small amounts of those transuranic ele- 
ments. 


WORKER SAFETY PROGRAMS 

To address the safety hazards at the Paducah plant, operating contractors devel- 
oped and implemented programs based on DOE safety and environmental require- 
ments. These programs were reviewed and approved by the DOE, and subject to 
periodic evaluation by the contractor and DOE. The worker protection and other 
safety programs in place in 1984, when Martin Marietta Energy Systems took over 
operation at Paducah, were considered appropriate by all parties at that time. 

With respect to worker safety, the radiation protection program at the Paducah 
plant during Lockheed Martin’s management was developed and implemented to 
conform to standards of the International Committee on Radiation Protection as 
well as the specific requirements of DOE. Plant workers were advised of radiation 
hazards and other safety hazards associated with their work, both in general and 
for specific activities. Orientation and refresher general training included a discus- 
sion of plant radiation hazards, radiation warning and information signs and re- 
quirements to obey posted warnings, and information about the radiation moni- 
toring program. Individuals who worked in certain areas of significant radiation re- 
ceived additional training and met special qualification requirements before being 
assigned and performing the work. Employees were cautioned and trained to work 
in ways that minimize the radiation exposure, particularly to minimize the time 
spent in the radiation area, to stay as far from radiation sources as possible, and 
to use available shielding whenever possible. 

Employee concerns programs were also instituted to offer an opportunity for work- 
ers to voice safety concerns and have them resolved. Concerns could be raised anon- 
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ymously, and any retaliation against individuals raising concerns was strictly 
against our requirements. Potential safety issues that were identified by workers, 
DOE, external agencies or internal management assessment were investigated and 
resolved to the best of our ability, most in conjunction with the individual who 
raised the issue. 

It is important to emphasize that radiation protection and some other health pro- 
grams require monitoring to determine individual exposure levels and frequent area 
monitoring to determine levels of radioactive contamination. Radiation exposure 
monitoring serves two principal purposes: to assure that individuals are not exposed 
to amounts of radiation above established limits; and to help identify any need for 
additional controls. Limits for radiation exposure are implemented at administrative 
levels significantly lower than ICRP limits as part of the plan to limit exposures. 

The potential for internal contamination of radiation workers was monitored 
through a bioassay program. Bioassay was a routine part of the radiation protection 
program at the Paducah facility (and the other gaseous diffusion facilities) because 
of the presence of uranium. Data on the bio-assays of personnel engaged in par- 
ticular activities or working in areas with the potential for internal exposure is in 
DOE records. 

In the late 1980’s Admiral Watkins, the Secretary of Energy, recognized that safe- 
ty standards and programs at all DOE facilities needed to Be enhanced in order to 
meet the ever-increasing expectations of the American people for protection of work- 
ers and the environment. He instituted an aggressive audit program to identify and 
correct shortcomings, including shortcomings in the radiation protection programs. 
Improvements in DOE programs now include more detailed safety and environ- 
mental program direction and guidance, standardized training for radiological work- 
ers, and nuclear safety requirements enforceable under the Price Anderson Act. 

In response to the increased safety standards, Lockheed Martin developed and im- 
plemented enhanced safety and environmental programs at the Paducah facility. 

Indeed, when Admiral Watkins, in early 1990, advised Norm Augustine, then 
CEO of Martin Marietta, that the radiation control practices at its DOE facilities 
operated by Energy Systems were not satisfactory, Mr. Augustine responded with 
a description of actions already taken to improve the programs and a commitment 
to continue to provide his personal attention to the issue. He also provided a more 
detailed action plan to the DOE Manager of the Oak Ridge Operations Office. 

MANAGING ENVIRONMENTAL HAZARDS 

The standards for control of releases of radioactive materials to the environment, 
whether into the air, soil or water, from DOE facilities, including the Paducah plant, 
were established in DOE Orders and by the EPA. The Commonwealth of Kentucky 
authorities additionally oversaw compliance with environmental requirements es- 
tablished in permits issued through the Cabinet for Natural Resources. To assess 
radiological emissions from the plant, DOE elected to require Lockheed Martin to 
collect and analyze samples from the water, soil and air at the plant, and to com- 
pare the results to the standards established in DOE Orders. In addition, a number 
of off-site surface water sampling locations were established. Airborne emissions 
were regulated under the Clean Air Act through a permit system administered by 
the KDEP. To assure compliance with the Clean Air Act permits from the State of 
Kentucky, stacks were sampled, ambient monitoring was conducted at various off- 
site locations, and on-site meteorological data was collected. In addition, external 
gamma radiation was measured at a number of off-site locations, radiation surveys 
were conducted throughout and around the plant site, and periodic aerial surveys 
were conducted. 

Data collected from the liquid and gaseous effluent monitoring programs de- 
scribed above were compiled, analyzed and reported each year in an annual environ- 
mental monitoring report for the Paducah plant. This report was distributed by 
DOE to the news media and the public. In many years a press conference was called 
to review the report and answer questions for the public and various environmental 
groups. 


CONCLUSION 

Lockheed Martin (previously Martin Marietta) operated the Paducah plant for 15 
years, with responsibility for protection of employees, the public and the environ- 
ment from hazards associated with the plant. Throughout that period the corpora- 
tion worked very closely with DOE to fulfill DOE contract requirements and expec- 
tations, and to ensure that DOE was fully informed of plant circumstances. To the 
best of our knowledge, the corporation did not mislead workers or DOE as to the 
state of worker safety, environmental protection or any other matter at the Paducah 
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plant. To the extent that the lawsuits that have been filed to date raise new, unre- 
solved allegations of wrongdoing by present or former Lockheed Martin employees, 
Lockheed Martin intends to look into those allegations and deal with them appro- 
priately. In the meantime, however, Lockheed Martin will defend these suits vigor- 
ously and with every confidence that it will ultimately be vindicated in the courts 
of law. It also remains committed to allay the concerns of the workers at Paducah, 
and their families. It will cooperate to the fullest extent possible with the Depart- 
ment of Energy and the Congress in their effort to protect the health and safety 
of those workers and their community. 

Mr. Upton. Thank you. 

Mr. Nemec. 


TESTIMONY OF JOSEPH F. NEMEC 

Mr. Nemec. Thank you, Mr. Chairman. I am Joe Nemec, Presi- 
dent of the Bechtel Jacobs Company. We are the management and 
integration contractor for environmental restoration work at Padu- 
cah at Portsmouth, Ohio and Oak Ridge, Tennessee. We are a rel- 
atively new contractor, been there about 18 months. Our role began 
in April of last year. We are there specifically to clean up the site, 
to stop the migration of contaminants, to clean up contaminated 
areas both on and off the site, dispose of wastes from past oper- 
ations, to maintain these inactive facilities until they can be decom- 
missioned, and to manage the inventory of depleted uranium 
hexafluoride, the surveillance and maintenance on the cylinders. 
Our role does not include the conversion of that material to another 
form. We have 94 employees at Paducah and about 275 subcon- 
tractor employees. 

In January 1998 through March 1998 we went through a phase- 
in period, a 3 month phase-in period where we reviewed existing 
programs and placed the transferring Lockheed Martin people at 
the appropriate point in our organization. With respect to the safe- 
ty programs, we found an adequate set of procedures and process 
and programs in all elements of safety. However, we did find five 
separate programs for the five different sites that we oversee. And 
so we developed an integrated safety management system using 
the patterns that the Department of Energy had been developing 
over the previous few years. That system has, I think, two impor- 
tant components for these discussions: 

One, worker involvement. Every task we do, we get the workers 
who actually have to do the work involved in the planning of that 
task. That is a key to our success. That is only way that we will 
really improve our safety record. 

The second is management ownership of safety. It isn’t the safety 
department’s responsibility. It is my responsibility and those people 
who report to me, right down through our site manager and to the 
first line supervisors. 

It is also important that we have a system where we can continu- 
ously improve our safety through continuous feedback on all the 
tasks. That is an important element of our entire safety program. 
A few weeks ago, we had a fairly large DOE team visit the site to 
look at a variety of things, including some of our operations. They 
identified some preliminary concerns, and as a result the Secretary 
of Energy called a 1-day stand-down and we conducted that stand- 
down; gave us an opportunity to discuss with the site personnel 
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again our safety program and to elicit any suggestions or any con- 
cerns that they had. 

We expect that we will get a final report from DOE. We will read 
and understand that report, develop a corrective action plan and 
get on with any changes that are required. 

I think it is important to recognize that that investigative team 
found no imminent hazards to the workers, the public, or the envi- 
ronment and in fact we have what we believe is a fairly good safety 
program at Paducah. On average, the radiation exposure to our 
workers is less than 1 percent of the regulatory guideline, about 
the same as you would receive by two transcontinental flights 
across the country. We have had no environmental notices of viola- 
tion, and our employees have worked for more than 500 days with- 
out a recordable injury. 

I want to thank the chairman and the committee for inviting me 
here. I will be happy to answer your questions. Thank you. 

[The prepared statement of Joseph F. Nemec follows:] 

Prepared Statement of Joseph F. Nemec, President, Bechtel Jacobs Company 

LLC 

My name is Joe Nemec, President of Bechtel Jacobs Company LLC, the manage- 
ment and integration (M&I) contractor for the Department of Energy’s (DOE’s) envi- 
ronmental management and uranium programs work at Oak Ridge, Tennessee; Pa- 
ducah, Kentucky; and Portsmouth, Ohio. About 80 percent of our work is at Oak 
Ridge, with about 10 percent each at Paducah and Portsmouth. Our role at Paducah 
is to restore the environment, dispose of the legacy waste in storage, and manage 
the stockpile of depleted uranium hexafluoride (DUFe). We are not responsible for 
operation of the Paducah Gaseous Diffusion Plant (PGDP). That operation is the re- 
sponsibility of the United States Enrichment Corporation (USEC). Bechtel Jacobs 
Company has 94 employees and about 275 subcontractor employees at Paducah, 
while USEC has about 1,600. 

Recent events have focused attention on worker and public safety issues at the 
Paducah site, and I will discuss those issues today. 

Bechtel Jacobs Company is a relatively new contractor at Paducah. We were se- 
lected through the competitive process as the M&I contractor in December 1997 and 
began a three-month phase-in on January 1, 1998. Eighteen months ago, on April 
1, 1998, we assumed full responsibility for the DOE activities at the site from the 
predecessor contractor, Lockheed Martin Energy Systems. We took over cleanup ac- 
tivities that had been in progress at Paducah since the discovery of off-site contami- 
nation there in 1988. We have been making measurable improvements in all areas 
of that activity, including its associated safety and health program. 

While we have made significant progress to date, I’ll be the first to acknowledge 
that there is much left to do and always room for improvement. The safety review 
recently initiated by DOE, and last week’s one-day stand down ordered by Secretary 
Richardson, provided additional focus on safety. 

It is our understanding that this review team did not find any imminent threats 
to the health of workers, the public, or the environment. However, they have spoken 
to us about some areas for improvement, and we’ve initiated actions to address the 
issues they identified. 

My remarks today will cover three major areas. First, I’ll describe Bechtel Jacobs 
Company’s role and tell how it differs from that of previous contractors. Second, I’ll 
describe the environmental management and uranium programs work at Paducah 
for which we are responsible. And third. I’ll review our safety and environmental 
programs, including actions we are taking in response to what we learned during 
the stand down. 


ROLE OF BECHTEL JACOBS COMPANY 

The scope of our work involves environmental management and uranium pro- 
grams. 

The environmental management portion of this assignment involves investigating, 
planning, and performing cleanup of numerous facilities, disposal sites, and waste 
materials that are left on-site from prior DOE operations; we refer to these wastes 
as legacy wastes. The uranium programs task involves managing 63,000 cylinders 
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of DUF6 stored at Oak Ridge, Paducah, and Portsmouth, with almost 38,000 cyl- 
inders at Paducah. 

Our contract represents a major change in DOE’s contracting strategy for these 
environmental management and uranium programs. Our predecessor had operated 
the DOE facilities for many years under a management and operations contract, 
which meant they performed most of the work with their own forces. Bechtel Jacobs 
Company was hired to complete the cleanup of the facilities as an M&I contractor. 
We plan, manage and integrate the work using primarily subcontractors to accom- 
plish discrete individual tasks with a focus on project completion. 

Our contract with DOE allowed us to bring in some new personnel and a new 
management approach, but it also required that we hire the majority of the Lock- 
heed Martin Energy Systems workforce at substantially equivalent pay and bene- 
fits. The former LMES workforce is to be moved to subcontractors during a two-year 
transition period. We are 18 months into that two-year period. In another six 
months we will have completed the transition, at which time about 90 percent of 
the work will be performed by subcontractors. 

By bringing us in as a new contractor, DOE has created the opportunity to review 
and revisit the way cleanup work is conducted at Oak Ridge, Portsmouth and Padu- 
cah. We have taken the opportunity to make changes where we can improve safety 
and efficiency. I will discuss some of these changes in greater detail. By keeping a 
substantial number of the prior personnel, however, DOE continues to receive the 
benefit of these employees’ site experience and knowledge. 

OVERVIEW OF ENVIRONMENTAL MANAGEMENT AND URANIUM PROGRAMS WORK AT 

PADUCAH 

DOE owns the 3,556-acre PGDP reservation and leases the uranium enrichment 
facilities to USEC. DOE leases 290 buildings and facilities to USEC and retains 152 
as “nonleased.” The nonleased facilities include: 

• inactive facilities under surveillance and maintenance 

• waste storage and treatment facilities 

• a permitted solid waste landfill 

• storage yards for cylinders containing depleted uranium hexafluoride 

• burial grounds and scrap yards designated for environmental cleanup 

• closed landfills 

• DOE material storage areas 

• two groundwater extraction and treatment systems 

• office and laboratory facilities 

• roads and grounds both inside and outside the perimeter security fence on the 

DOE Reservation 

A range of contaminants have been detected over the years in the DOE facilities 
at Paducah and in the environmental media around these facilities. Some of these 
contaminants are common to American industrial facilities, including trichloro- 
ethylene (TCE), a common industrial solvent, and polychlorinated biphenyls (PCBs), 
commonly used in oils in electrical systems. Others contaminants are found pri- 
marily at facilities dedicated to nuclear applications, such as uranium, plutonium, 
technetium and neptunium. The contamination that DOE is in the process of inves- 
tigating and remediating resulted from historical operations and past practices no 
longer in use at PGDP. 

The risks to workers, the public and the environment posed by these contami- 
nants depend on both the toxicity of the substance and the quantity, form, distribu- 
tion and mobility of the material. Thus, although low levels of plutonium are 
present at the site, it does not pose as much risk to workers, the public or the envi- 
ronment as does the uranium, which is present in much greater quantities, and 
TCE and technetium, which are both mobile in groundwater. 

Bechtel Jacobs Company is responsible for planning and executing a variety of en- 
vironmental restoration activities at Paducah. These activities are being planned 
and executed through the Comprehensive Environmental Response, Compensation 
and Liability Act (CERCLA) process, which provides for federal [U.S. Environmental 
Protection Agency (USEPA)] and state regulatory oversight, and extensive public 
notification and participation. CERCLA remedies are being developed and will be 
implemented to address 211 solid waste management units, approximately 60,000 
tons of scrap metal and approximately 50,000 drums of legacy waste. In addition, 
interim actions are already under way to address two groundwater plumes, and in- 
novative technologies are being evaluated as potential final remedies for all ground- 
water contaminants. 

The regulatory framework for environmental restoration at Paducah is the Padu- 
cah Federal Facility Agreement (FFA) — a triparty agreement among DOE, USEPA 
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Region 4, and the Commonwealth of Kentucky — that became effective on February 
13, 1998. For several years before this date, Paducah environmental restoration was 
implemented pursuant to an Administrative Consent Order under Sections 104 and 
106 of CERCLA, as well as the corrective action requirements of the Resource Con- 
servation and Recovery Act (RCRA) permit. The FFA coordinates the CERCLA-re- 
quired activities, which are administered by USEPA, with the RCRA corrective ac- 
tion program administered by the Commonwealth of Kentucky. PGDP was placed 
on the USEPA’s National Priorities List on May — 31, 1994. 

Prior to the commencement of our contract, DOE, the Commonwealth of Kentucky 
and USEPA had identified 211 Solid Waste Management Units, and grouped these 
units into 30 Waste Area Groups. Most of these areas are on DOE property, either 
within the security fence or on the DOE Reservation. Historical contamination has 
affected groundwater between the plant and the Ohio River to the north, and two 
streams that receive surface water discharges from DOE property. 

Our recent efforts have focused on streamlining the approach to remedial decision 
making by consolidating the Waste Area Groups based on affected environmental 
media. This approach will reduce the number of documents required to make clean- 
up decisions and will promote a comprehensive and coordinated approach to clean- 
up. The time and resources saved by streamlining the process will accelerate the 
cleanup process. 

Under CERCLA, results from environmental investigations are submitted to the 
state and USEPA and maintained as the Administrative Record, which documents 
the environmental decision-making process. Since 1993, site environmental informa- 
tion and a duplicate Administrative Record have been available to the public at the 
Environmental Information Center in Paducah. Starting in 1989, public meetings 
have been held on approximately a yearly basis to inform the public of the status 
of environmental investigations and cleanup. 

In addition to public meetings required by CERCLA, approximately 40 other pub- 
lic meetings and more than 100 other special events, tours and workshops have 
been documented since the late 1980s at which information was provided about con- 
tamination and related environmental cleanup activities at the site. As a further 
communications tool, an Environmental Advisory Committee was established in 
1986 for quarterly updates about environmental issues. That group disbanded in 
1996 when the Paducah Site Specific Advisory Board was formed under the Federal 
Advisory Committees Act. The SSAB monthly meetings are noted in the Federal 
Register and are open to the public. 

As we move forward, the regulatory agencies and the public (including on-site 
workers) will continue to be fully informed of all identified environmental conditions 
and afforded the opportunity as required by CERCLA to participate in the cleanup 
decision-making process. 

Environmental Restoration 

In these days of limited federal resources, efficient use of available resources is 
being promoted by prioritizing cleanup actions based on risk. To facilitate efficient 
resource allocation and promote a logical environmental remediation of PGDP, five 
major factors for prioritizing environmental restoration have been identified by 
DOE: 

• Mitigate immediate risks, both on- and off-site. 

• Reduce further migration of off-site contamination. 

• Address sources of off-site surface water and groundwater contamination. 

• Address the remaining on-site contamination. 

• Final decontamination and decommissioning of DOE facilities 

With regard to environmental contamination, interim actions have been taken to 
address the known imminent threats, including providing an alternative water sup- 
ply to affected residents, conducting off-site residential well monitoring, and imple- 
menting other institutional controls such as fish advisories and posting and fencing 
of creeks. In addition, several interim actions had been taken to help reduce off-site 
migration of contaminants. These included the construction and ongoing operation 
of two groundwater extraction and treatment systems to address the high concentra- 
tion areas of the northwest and northeast TCE plumes, which have jointly treated 
approximately 600 million gallons of contaminated groundwater water since 1995. 
Several interim actions had also been taken for surface water such as using an en- 
hanced treatment system for Tc-99 prior to discharge and rerouting plant effluent 
to control migration of contaminated sediment in on-site ditches. 

However, while the site had undergone various degrees of characterization and 
there has been a strong emphasis on implementing interim actions to address immi- 
nent threats, it was apparent that limited actions had been taken at the source 
areas. There was a need to further integrate and assess existing data on a site-wide 
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basis to support long-term solutions. Therefore, as part of our initial transition plan, 
the existing cleanup strategy has been revised to reflect a more aggressive focus on 
source areas and cleanup on a site-wide basis, with emphasis on long-term solu- 
tions. This new approach is projected to result in considerable efficiencies and expe- 
dite remedial actions for groundwater by approximately six years and surface water 
by approximately three years. 

Additionally, fieldwork for the final characterization phase for groundwater was 
recently completed. A key technology demonstration is planned for FY 2000 to test 
an in situ, passive reactive wall for treatment of groundwater contamination. This 
information will be used to finalize the feasibility study and support the selection 
of a final cleanup action for groundwater in FY 2001. If this technology demonstra- 
tion is successful, its use in conjunction with other source treatment technologies 
currently under consideration may prove to be considerably more effective and effi- 
cient than the existing groundwater pump-and-treat systems currently being used 
for the northwest and northeast plume. 

During the first year alone, Bechtel Jacobs Company has made significant 
progress in the areas of both waste management and remedial action at Paducah. 
Examples include the disposal of approximately 982 tons of waste in the on-site 
DOE solid waste landfill, shipment of more than 81 tons of waste for off-site dis- 
posal, and on-site treatment of more than 19 tons of wastewater. Additionally, 
under the remedial action project, we treated approximately 200 million gallons of 
TCE-contaminated groundwater. 

Scrap Metal 

The approximately 50,000 tons of scrap metal currently stored at PGDP were gen- 
erated as a result of numerous cascade upgrades and other activities conducted at 
the plant over the past 45 years. This scrap material is surface contaminated with 
uranium tetrafluoride, uranium hexafluoride, and trace elements of technetium. In 
addition to this scrap metal inventory, DOE also has approximately 9,700 tons of 
volumetrically contaminated nickel ingots in storage at PGDP. These radioactive 
nickel ingots are the result of cascade improvements and cascade upgrade programs 
conducted at the Oak Ridge and Paducah cascade facilities. 

Cleanup at the scrap yard units has been delayed in the Accelerated Cleanup 
Plan due to funding reductions. This delay has impacted cleanup of the surface soils 
in the scrap yards, the buried radiological waste under the scrap piles, and the re- 
lated surface-water units that receive runoff from the scrap yards. These units have 
been identified as potential sources of off-site surface-water contamination. Removal 
of these materials is necessary before scheduled FFA actions can be achieved. A list- 
ing of the scrap metal by metal type is: 


Scrap Metal 


Totals 

(tons) 


Aluminum 3,277 

Nickel 9,700 

Copper 43 

Iron 31,516 

Stainless steel 29 

Classified Scrap 15,713 

Total 60,278 


The Bechtel Jacobs Company initiated an engineering evaluation/cost analysis 
(EE/CA) in FY 1999 to support an action memorandum to address the scrap metal 
inventory 

Waste Management 

Wastes managed by Bechtel Jacobs Company at PGDP include legacy wastes that 
were generated prior to the leasing of production facilities to USEC July 1, 1993, 
and wastes generated from cleanup activities. These are classified into five major 
categories: 

1. Mixed low-level waste (MLLW) 

2. Low-level waste (LLW) 

3. Hazardous waste 

4. Sanitary/industrial waste; and 

5. Transuranic (TRU) waste 

As of 1999, PGDP legacy waste inventory includes 2,953 cubic meters of MLLW, 
6,499 cubic meters of LLW, and 4.3 cubic meters of TRU waste. 

With regard to waste disposal, the site has completed characterization of approxi- 
mately 12,000 containers of waste to support waste classification and evaluation 
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against various waste acceptance criteria in preparation for disposal. Additionally, 
an EE/CA for scrap metal disposition was also recently completed. A final decision 
selecting the preferred alternative is expected in the first half of FY 2000, with 
fieldwork proposed to begin during the second half of FY 2000. The Paducah FFA 
requires removal of all scrap metal by the end of FY 2003. 

Decontamination and Decommissioning 

A routine surveillance and maintenance program has been conducted at the DOE 
facilities since 1995. Currently, 74 Solid Waste Management Units (SWMUs) await- 
ing remediation, 68 active facilities, and about 107 off-site and 53 on-site monitoring 
wells are routinely inspected under this program. Maintenance consists of activities 
designed to ensure safe and compliant conditions. 

The inactive facilities included within C-410 Feed Plant Complex and the C-340 
Metal Reduction Plant comprise about eight acres of multi-story floor space. Both 
complexes were shut down in 1977. Both are contaminated with various levels of 
PCBs, asbestos, and uranium, transuranics, and uranium compounds. The Surveil- 
lance and Maintenance (S&M) program consists of activities necessary to minimize 
environmental, safety, and health vulnerabilities until actual decontamination and 
decommissioning (D&D) of the facilities takes place (currently scheduled to begin 
2014). Current activities are limited to routine inspections of waste storage areas 
and facility inspections to identify needed maintenance and monitor facility integ- 
rity. 

The Long Term Surveillance and Maintenance (LTS&M) Program maintains fa- 
cilities and programs following interim or final remedial actions, and performs envi- 
ronmental and well sampling in compliance with the Paducah DOE environmental 
monitoring program. 

These post-remedial actions include: 

• maintenance of the Water Policy which provides city water to approximately 100 

residents within the area affected by the contaminant plumes; 

• operation and maintenance of the two active pump and treat facilities (Northwest 

Plume Groundwater System and Northeast Plume Containment System) oper- 
ating to contain the high concentration zones of the respective plumes; 

• maintenance of the eight institutional control fences and signs which provide pub- 

lic warnings of contamination affecting usage of Little Bayou Creek in off-site 
areas; 

• maintenance of the approximately 4,000 feet of scrap yards silt fence; and 

• operation and maintenance of the North-South Diversion Ditch. 

Uranium Programs 

In the uranium programs, Bechtel Jacobs Company is responsible for almost 

38.000 cylinders of DUF6; maintenance of approximately 400 acres of grounds and 
roads inside and outside the security fence; support of the lease agreement between 
DOE and USEC; S&M of inactive facilities; and management of approximately 

16.000 troughs that collect oil drips contaminated with PCBs from the ventilation 
systems within the operating gaseous diffusion plants. 

The uranium program is responsible for the management of all the DUFe gen- 
erated since the start of enriched uranium production in 1952. Bechtel Jacobs Com- 
pany also supports both DOE and USEC in maintaining the inventory of all ura- 
nium through the Nuclear Material Control and Accountability program and with 
receiving Russian uranium feeds in support of the Nuclear Non-Proliferation pro- 
gram. Management of the DUFe program is monitored by the Commonwealth of 
Kentucky and operates in accordance with the Safety Analysis Report for the cyl- 
inder storage yards. Negotiation of an Agreed Order with the Commonwealth of 
Kentucky for the management of the DUFe inventory at Paducah is under way. 

The management of 38,000 DUFe cylinders requires that cylinder integrity be 
maintained by a program of periodic inspections; movement to prevent ground con- 
tact, which contributes to accelerated corrosion; grit blasting and painting of se- 
verely corroded cylinders to arrest further corrosion; construction of concrete yards 
to support improved storage conditions; and radioactive contamination monitoring 
to protect employees and the environment. 

DOE is aggressively pursuing a program to convert the existing DUFe inventories 
from its current uranium hexafluoride form to an oxide form. This program will 
eliminate the chemical hazard by removal of the fluorine component and result in 
a more stable uranium form suited to long-term storage or disposition. The Pro- 
grammatic Environmental Impact Statement was completed in July 1999, and the 
final Record of Decision was issued in August 1999. Award of a contract by DOE 
for the design and construction of uranium conversion facilities is scheduled for 
early 2000. 
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Facilities managed by uranium programs at Paducah are all in the inactive cat- 
egory and are being monitored to ensure structural integrity, adequate access con- 
trol, maintenance of fire protection systems, and containment of contamination until 
the facilities can be transitioned to the Decontamination and Decommissioning pro- 
gram. All inactive facilities are periodically monitored and routine maintenance con- 
ducted to ensure protection for personnel and the environment. 

The internal ventilation ductwork installed to cool the process electrical motors 
in the gaseous diffusion plant building were originally constructed with PCB-im- 
pregnated gaskets. Over time, PCBs leached from the gaskets, requiring installation 
and management of a PCB drip collection system and spill containment program. 
The PCB drip collection system and spill containment program will continue as long 
as USEC or its successor operates the gaseous diffusion plants. 

OVERVIEW OF BECHTEL JACOBS COMPANY ENVIRONMENT, SAFETY AND HEALTH 

PROGRAMS 

The terms of our contract required us to hire about 1,600 incumbent Lockheed 
Martin employees performing the scope of work at Oak Ridge, Portsmouth, and Pa- 
ducah. Bechtel Jacobs Company brought in a management team with experience in 
the commercial sector and at other DOE sites. We brought in our own, non-incum- 
bent Environment, Safety and Health (ESH) managers, including our overall ESH 
program manager and discipline managers for Industrial Safety, Industrial Hygiene, 
Radiation Protection, and Environmental Compliance. We also designated an ESH 
manager to focus solely on the ESH programs of our subcontractors. During the 
three-month phase-in period of our contract, these managers reviewed the existing 
ESH policies, procedures, practices, and environmental permits. They also assessed 
and interviewed the incumbent Lockheed Martin ESH staff to satisfy Bechtel Jacobs 
Company that they were qualified. In general, we found that existing policies, proce- 
dures, and personnel qualifications were adequate to ensure safe continuity of oper- 
ations when we assumed full responsibility for operations at the Oak Ridge, Padu- 
cah, and Portsmouth sites in April 1998. 

We also determined that a number of significant changes were needed to accom- 
plish the full transition to an M&I contract over a two-year period. I’ll highlight two 
of these: Radiation Protection and Environmental Protection. 

Radiation Protection 

Our review of the radiation protection procedures revealed that, in effect, five sep- 
arate programs existed at the five separate sites (three sites at Oak Ridge, plus Pa- 
ducah and Portsmouth). Our Radiation Protection Manager determined that it 
would not be efficient for one company to operate with five separate sets of proce- 
dures. We also determined that the procedures needed to change because of the fun- 
damental differences between a management and operations approach using in- 
house workers, and an M&I approach where the work is done by subcontractors. Be- 
cause it would have been disruptive and unnecessary to implement an entirely new 
program on the first day of our contract, we made appropriate changes in the exist- 
ing radiation protection procedures so we would be able to operate on April 1, 1998, 
and began a process of evolving to an integrated program. 

From April 1, 1998, through September 30, 1998, a single set of Bechtel Jacobs 
Company radiation protection procedures was developed. Suggestions for improve- 
ments were solicited from the workers using the procedures. The staff was trained 
to the procedures, and the newly-developed radiation protection procedures were 
fully implemented by October 1, 1998. 

We are currently revising both these procedures and our Radiation Protection Pro- 
gram Plan to reflect the November 1998 changes to 10 CFR 835, “Radiation Protec- 
tion for Workers.” 

We conduct our radiation protection program using the procedures, an operations 
manual, and technical basis documents for external and internal dosimetry. The op- 
erations manual contains guidance needed by radiation protection personnel to au- 
thorize entry and work in radiological areas; to properly post radiation warning 
signs on areas and labels on containers; to conduct surveys for radioactivity on 
buildings and equipment; to conduct air monitoring for radioactivity; to control use 
of industrial radioactive sources; to maintain radiation exposures of personnel as 
low as reasonably achievable; and to conduct the routine radiation monitoring in ac- 
tive and inactive work areas to ensure personnel are appropriately apprised of the 
radiation hazards in their work space. 

Our technical basis document for external dosimetry describes the types of radi- 
ation fields expected to be encountered in the work place, which ensures that the 
proper types of radiation monitoring badges are being worn by the workers. Our 
technical basis document for internal dosimetry describes the technical rationale for 
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testing individual workers for any radioactive material they may have inhaled or 
ingested. 

In 1998 and 1999 (through June 30) at Paducah, 530 and 311 workers, respec- 
tively, were monitored for external radiation exposure. The average exposure in 
each year was less than 10 millirem (mrem), equivalent to the radiation exposure 
received in one or two transcontinental airplane flights. The maximum individual 
exposure was 459 mrem in either year, which is about one-and-one-half times the 
amount of radiation received by a member of the public from natural background 
radiation, and well below the applicable Federal regulatory limit of 5,000 mrem. 

In 1998 and 1999 (through June 30) at Paducah, 163 and 107 workers, respec- 
tively, were monitored for internal radiation. We found that for both years only one 
person had a dose above 10 mrem from uranium. This dose (12 mrem) is well below 
the applicable Federal regulatory limit. 

In 1998 and 1999, we also checked for plutonium, americium, and neptunium in 
six Bechtel Jacobs Company subcontractor workers. We checked these workers be- 
cause, based on available characterization data, they performed work in areas where 
these radionuclides could possibly have been present. We found no positive results. 

The preceding data covers only employees of Bechtel Jacobs Company and our 
subcontractors, since USEC performs monitoring for their employees. 

As work is transitioned to subcontractors, Bechtel Jacobs Company will require 
that all subcontractors work under our radiation protection plan. All radiation safe- 
ty monitoring will be done by a single radiation protection subcontractor to ensure 
consistency throughout our projects. 

Environmental Protection 

During the early months of our contract, a due diligence assessment and manage- 
ment review was conducted to assess existing environmental conditions, regulatory 
compliance, and cleanup strategies. The evaluation included a review of all existing 
environmental permits and agreements, the compliance history, current status, ade- 
quacy of environmental actions taken to date, remedial priorities, and cleanup 
schedules. 

Based on the results of that effort and information collected to date, the environ- 
mental permits and agreements were determined to adequately address the scope 
of site conditions. While the facility did have some limited history of minor viola- 
tions, none were considered to be associated with imminent threats to human health 
and environment, and all have been resolved to date with only one Notice of Viola- 
tion, which involved administrative record keeping, issued at Paducah since 1995. 

BECHTEL JACOBS COMPANY ES&H PROGRAM IMPROVEMENTS 

Our work during the phase-in and transition periods of the contract also resulted 
in the identification of several overall ESH program areas for improvement that I 
would like to briefly highlight. 

First, Bechtel Jacobs Company embraces a Zero Accidents Policy. This means that 
we believe all accidents are preventable. Our goal is an injury- and illness-free 
workplace, zero unpermitted discharges to the environment, and no noncompliance 
with environmental permits or laws. While we have yet to reach the zero goal in 
all areas, we believe that our policy reinforces to our workers that accidents or 
unpermitted releases to the environment are unacceptable. One measure of the im- 
pact of this policy is that since we became the M&I contractor, we reduced the lost 
workday away case rate by 37% and the Occupational Safety and Health Adminis- 
tration (OSHA) recordable injury/illness rate by 47%. Our current rate for OSHA 
recordables is 70% below the published Bureau of Labor Statistics (BLS) rate for 
private industry. Our lost workday case away rate is 76% below the published BLS 
rate. At Paducah, the Bechtel Jacobs Company staff has worked more than 500 con- 
secutive days without a recordable injury case. Since April 1998 at Paducah, there 
have been 11 first aid cases, and six radiation contamination cases, one radiation 
uptake case above 10 mrem, no environmental Notices of Violation, and one non- 
conformance with the Kentucky Pollutant Discharge Elimination System permit. 

Second, we have made it clear that line management is accountable and respon- 
sible for ESH performance. Our ESH managers establish the policies and proce- 
dures, but the people who manage the work are accountable for performing the work 
safely. To ensure safe performance, we have deployed our ESH subject-matter ex- 
perts to the projects so that they are directly involved with work planning and exe- 
cution in the field. We have also implemented a safe work operations training 
course for first-line supervisors and ESH safety leadership workshops for our project 
managers. The safe work operations course is scheduled at Paducah within the next 
30 days. 
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Third, we recognized our workers as being in the best position to identify the haz- 
ards of a job and as having the training, skills, and experience to safely mitigate 
those hazards. As a result, we routinely involve our most skilled workers in the 
“work planning” process and obtain final reviews and feedback from affected crew 
members during pre-job briefing prior to work execution. We also monitor our sub- 
contractors’ work planning processes to ensure compliance with requirements for 
worker involvement. 

Finally, I have made it clear that each and every worker is empowered to stop 
work, without fear of reprisal, if he or she believes that safety, health, or environ- 
mental protection will be compromised by a work activity. We initially experienced 
some worker skepticism about this empowerment, but several discussions between 
DOE staff and our workers during the recent stand-down at Paducah confirmed that 
my message has been heard. 

All of these improvements are consistent with our Integrated Safety Management 
System, our system by which each work activity undergoes a rigorous five-step proc- 
ess by both workers and management team. These steps are: 

1. Define scope of work. 

2. Analyze hazards. 

3. Develop and implement controls to mitigate the hazards. 

4. Perform work within the established controls. 

5. Collect feedback for improvement. 

SUBCONTRACTOR ES&H PERFORMANCE 

With our contract goal to subcontract more than 90 % of the work, the safety and 
environmental protection performance of our subcontractors is critical. Before sub- 
contractors can bid on our work, they must meet a safety and environmental protec- 
tion criteria based on their past performance. Ten percent of potential subcontrac- 
tors have not met our criteria, which are rigorous. In fact, there have been a few 
complaints about how rigorous they are from the subcontracting community. But we 
know that safety and environmental excellence exists in the subcontractor commu- 
nity because there has been no lack of qualified bidders meeting our safety and en- 
vironmental protection criteria. We are fully committed to selecting subcontractors 
who have demonstrated the ability to perform work in a safe and environmentally 
sound manner. 

Once on the job, the qualified subcontractors continue to perform safely and com- 
pliantly, in accordance with approved ESH plans, using a graded approach based 
on job hazards, adhering to their contractual requirements, and under our observa- 
tion. Eailure to perform safely and compliantly is grounds for subcontract termi- 
nation for cause. Because we want our subcontractors to be successful, we have im- 
plemented a Safety Advocate program under the direction of a Bechtel Jacobs Com- 
pany ESH Subcontractor Manager. Each subcontract is assigned a Bechtel Jacobs 
Company Safety Advocate (a professional ESH subject-matter expert) who works di- 
rectly with the subcontractor’s ESH staff to ensure that expectations and require- 
ments are understood and met. 

CONTINUING IMPROVEMENTS IN SAFETY AND ENVIRONMENTAL PROTECTION 

We believe our actions in the areas of industrial safety, radiation protection, in- 
dustrial hygiene and environmental protection are effective in protecting our work- 
ers, the public, and the environment. We also recognize that there is always room 
for improvement. 

A few weeks ago, a DOE Environment, Safety and Health team performed a re- 
view at Paducah. The team did not uncover any imminent hazards to the workers 
or the public but did have some preliminary verbal comments related to opportuni- 
ties for improvement in radiological protection, procedures and conduct of oper- 
ations. The team shared these comments with us at a meeting on September 3. 

Based on the team’s input. Secretary Richardson ordered a one-day safety stand 
down at the Paducah Site on September 9 to strengthen and enhance safety pro- 
grams. He noted that while significant improvements have been made over the last 
several years, the stand down affords an opportunity to further build upon existing 
safety programs. The Secretary also said the stand down would give employees and 
managers an opportunity to raise any concerns they may have, get questions an- 
swered and make suggestions for improved operations. My General Manager for op- 
erations and our company ESH Manager participated in the stand down. 

Over the years, the DOE and its contractors have found that stand downs are an 
excellent management tool to reinforce the importance of safety. By stopping all but 
the most essential activities, we have been able to focus on one very important sub- 
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ject. We have also found that in the course of stand downs, employees usually come 
up with several excellent suggestions for improvement. 

The agenda for the one-day stand down included: 

• Distribute and review an information sheet on plutonium and other transuranics 

at Paducah with each Bechtel Jacobs Company and subcontractor employee. 

• Emphasize use of safety suggestions program as a mechanism to relay anonymous 

concerns or suggestions. 

• Distribute and review fact sheet on rules (dos and don’ts) for DOE Material Stor- 

age Areas to each Bechtel Jacobs Company and subcontractor employee. 

• Survey the site for degraded, missing, or inappropriate postings and barriers. 

• Survey all standing Radiation Work Permits for accuracy, compliance, and cur- 

rency. Inventory those that should be cancelled or modified. 

• Dedicate a team of subject matter experts to work exclusively on resolving the 

DOE Material Storage Area nuclear criticality concerns. 

• Walk down and review each ongoing Bechtel Jacobs Company or subcontractor 

project. Ensure presence of proper permits and other safety documents such as 
Radiation Work Permits, Hot Work Permits, Lock Out/Tag Out, Job Hazards 
Analysis, etc. and re-emphasize requirements for compliance and conduct of op- 
erations for each project with the project staff, both salaried and hourly. 

We believe the stand down met its intended purpose. All the agenda items were 
completed successfully with good involvement by the workforce. In the process of 
discussing the stand down with our employees and subcontractors, we heard: 

• Workers wanted more frequent information on dosimetry and air monitoring. 

• Workers understand that they have stop-work authority. 

• Workers feel they can change the system and be part of safety success. 

In summary, since taking over the environmental management and uranium pro- 
grams at Paducah 18 months ago, Bechtel Jacobs Company has made measurable 
improvements in safety, radiation protection, and environmental protection, but con- 
tinuous improvement is our goal. The recent visit from the DOE Headquarters ESH 
review team, and last week’s stand down, are an integral part of making those im- 
provements. No imminent hazards were identified, but we noted several areas for 
improvement and we’re taking action. We will continue to work with DOE, our em- 
ployees, and our subcontractors to ensure that we protect workers, the public, and 
the environment. 

Mr. Upton. Thank you. 

Mr. Miller. 


TESTIMONY OF JAMES H. MILLER 

Mr. Miller. My name is James H. Miller. I am the Executive 
Vice President of USEC Inc., and am responsible for the operations 
at the gaseous diffusion plants located in Paducah, Kentucky and 
Portsmouth, Ohio. USEC leases and operates certain portions of 
the plants in Kentucky and Ohio from the U.S. Department of En- 
ergy and employs approximately 4,000 people with headquarters lo- 
cated in Bethesda, Maryland. I am pleased to have the opportunity 
to provide the subcommittee with information concerning USEC’s 
operations. 

We are committed to ensuring that USEC maintains a safe work 
environment for our employees and that our operations protect the 
public and the environment. We have committed significant re- 
sources to improve the operation of the gaseous diffusion plants, 
and we believe that our efforts thus far have been successful. 

You have been provided with advance copies of my complete tes- 
timony. My intention today is to provide you with some brief intro- 
ductory comments on that testimony and to give you an oppor- 
tunity to ask any questions about USEC’s operations that you may 
have. 

The Energy Policy Act of 1992 established the U.S. Enrichment 
Corporation as an interim step to the privatization of the uranium 
enrichment enterprise. In accordance with that act, USEC leased 
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portions of the GDPs from DOE and assumed responsibility for the 
management of uranium enrichment activities at the GDPs com- 
mencing July 1, 1993. 

The Nuclear Regulatory Commission assumed regulatory juris- 
diction over USEC operations from the Department of Energy on 
March 3, 1997. In accordance with the 1996 USEC Privatization 
Act and the Energy Policy Act, the U.S. Government privatized 
USEC on July 28, 1998. In 1993 USEC initiated programs to up- 
grade nuclear safety, radiologically characterize he leased areas at 
the GDPs, reduce the potential exposure of workers to radiation, 
improve worker safety, implement pollution prevention and mitiga- 
tion activities and ensure proper treatment and disposal of wastes. 

Our nuclear safety upgrade program consisted of many projects 
to bring GDP equipment and programs into full compliance with 
NRC requirements and to enhance safety at the GDPs. USEC initi- 
ated a comprehensive site radiological characterization project 
which was completed in 1998. This project surveyed all accessible 
areas of the GDPs leased by USEC to obtain complete information 
on the extent and the level of contamination that might be present. 
As the survey was completed for each area, the postings for the 
area were reviewed in light of the survey results and were adjusted 
as appropriate. USEC also decontaminated areas throughout the 
site. We now conduct routine radiological surveys to ensure radio- 
logical hazards are identified and communicated to employees and 
that areas are properly posted. Procedures and training are in 
place to ensure proper protection of individuals entering radio- 
logical areas. 

Our radiation protection program is designed to achieve the goal 
of keeping exposures to radiation from all sources as low as reason- 
ably achievable. The doses received by USEC workers at the GDPs 
are in fact very low. 

USEC also undertook immediate action to address industrial 
safety problems. Since taking over the operation of the GDPs, we 
have reduced worker injury rates and lost workdays due to injuries 
to less than half the 1993 rate. USEC has fully characterized its 
waste streams at the GDPs and instituted new pollution prevention 
initiatives. We also initiated waste minimization efforts and 
achieved significant reductions in low-level radioactive and haz- 
ardous and mixed wastes. We share your concern for the health 
and safety of our workers, their families and our community. 

USEC is prepared to assist the committee in any way we can. I 
would be pleased to respond to any questions that you may have. 

[The prepared statement of James H. Miller follows:] 

Prepared Statement of James H. Miller, Executive Vice President, USEC 

Inc. 

My name is James H. Miller. I am the Executive Vice President of USEC Inc. and 
am responsible for USEC’s operations at the gaseous diffusion plants located in Pa- 
ducah, Kentucky, and Portsmouth, Ohio. USEC Inc. is the world leader in produc- 
tion and sale of uranium fuel enrichment services for commercial nuclear power 
plants. With headquarters in Bethesda, Maryland, the Company leases and operates 
portions of the plants in Kentucky and Ohio from the U.S. Department of Energy 
and employs approximately 4,000 people. 

I am pleased to provide the Subcommittee with information concerning USEC’s 
operation of the gaseous diffusion plants (the “GDPs”). USEC is committed to ensur- 
ing that it maintains a safe work environment for its employees and that its oper- 
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ations protect the public and the environment. To that end, USEC has committed 
significant resources to improve the operation of the GDPs. As I will point out dur- 
ing this testimony, the record demonstrates that our efforts have succeeded. 

My testimony today is comprised of four parts. First, I will provide some back- 
ground describing the transition from a government enterprise into a private cor- 
poration regulated by NRC, OSHA, EPA and other federal and state agencies. Sec- 
ond, I will generally describe the state of the GDPs on July 1, 1993, when USEC 
as a government corporation took over management of the uranium enrichment en- 
terprise. Third, I will outline the actions taken by USEC from 1993 until today to 
improve and enhance the operation at the plants in the areas of worker safety, radi- 
ological protection, nuclear safety, and environmental protection. Finally, I will de- 
scribe the results of these actions to date. 

BACKGROUND 

Built in the 1950s to produce enriched uranium for national defense and, later, 
for nuclear fuel for commercial reactors, the GDPs were operated by the U.S. De- 
partment of Energy (DOE) and its predecessor agencies. DOE and its predecessors 
contracted with private companies to manage and operate the GDPs under the 
agency’s direction and regulatory oversight. In June 1993, the GDPs were managed 
and operated for DOE by Martin Marietta Energy Systems, a subsidiary of Martin 
Marietta Corporation. 

The Energy Policy Act of 1992, Pub. L. 102-486, established the United States En- 
richment Corporation, a wholly owned government corporation, as an interim step 
to the privatization of the uranium enrichment enterprise. In accordance with the 
Energy Policy Act, commencing July 1, 1993, USEC leased portions of the GDPs 
from DOE and assumed responsibility for the management of uranium enrichment 
activities at the GDPs. USEC, as a government corporation, contracted with Martin 
Marietta Utility Services, later to be Lockheed Martin Utility Services, to operate 
and maintain the GDPs. The Energy Policy Act mandated that the GDPs be inde- 
pendently regulated by the U. S. Nuclear Regulatory Commission (NRC) and the 
Occupational Safety and Health Administration (OSHA), in addition to the U.S. En- 
vironmental Protection Agency (EPA) and applicable state agencies. 

The NRC assumed regulatory jurisdiction over USEC operations on March 3, 
1997. Prior to that time, USEC operations were regulated by DOE under a Regu- 
latory Oversight Agreement between DOE and USEC which was based upon the ex- 
isting nuclear safety, safeguards, and security requirements of DOE. 

In 1996, the USEC Privatization Act, Pub. L. 104-134, was enacted. In accordance 
with the USEC Privatization Act and the Energy Policy Act, the U.S. Government 
privatized USEC through an initial public offering of stock on July 28, 1998. After 
privatization, USEC initiated steps to assume full and direct responsibility for the 
operations of the GDPs. Accordingly, on November 18, 1998, USEC provided notice 
to Lockheed Martin Utility Services as required by contract that USEC was termi- 
nating its contract to operate the GDPs. On May 18, 1999, USEC assumed direct 
control of the operations of the GDPs. 

THE STATE OF THE GDPS ON JULY 1, 1993 

The Energy Policy Act directed that DOE complete an environmental audit of the 
GDPs prior to the July 1, 1993, transition to USEC. DOE’s environmental audit doc- 
umented that the GDPs were contaminated by a number of hazardous and radio- 
active materials including polychlorinated biphenyls (PCBs); organic compounds 
such as Trichloroethylene; metals such as lead, nickel and chromium; asbestos; and 
radionuclides including uranium and technetium. The GDPs were also undergoing 
cleanup and environmental remediation activities under the Resource Conservation 
and Recovery Act (RCRA) and the Paducah GDP was listed on the National Prior- 
ities List under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), also known as Superfund. The presence of contamination 
from transuranics was known as a legacy of past operations at the GDPs and the 
lease with DOE specifically indemnifies USEC for any liabilities as a result of con- 
tamination from transuranics such as plutonium. 

On July 1, 1993, there was incomplete information concerning the extent or level 
of contamination that might be present in the process and support buildings or in 
outside areas. There also was only limited characterization of wastes generated. It 
was assumed that all process buildings and most support buildings were potentially 
contaminated. In general, it was also assumed that wastes generated and stored on 
site were mixed wastes, both hazardous and radioactive. 

In addition to the environmental audit, DOE also performed an assessment of the 
condition of the GDPs with respect to industrial safety. Under DOE, the operations 



361 


of the GDPs were not subject to OSHA regulation. DOE’s assessment identified 
many problem areas related to industrial safety. In 1993, the worker injury rates 
at both GDPs were above industry norms. The USEC Privatization Act provided that 
any liabilities associated with the operation of the uranium enterprise (including the 
operation of the GDPs) prior to July 28, 1998, would remain direct liabilities of the 
U.S. Government and DOE. 

USEC’S ACTIONS SINCE JULY 1, 1993 

USEC has made protection of our workers, the public and the environment a pri- 
ority and has committed significant resources to improve and enhance the operation 
of the GDPs. In 1993, USEC initiated programs to upgrade nuclear safety, 
radiologically characterize the leased areas at the GDPs, reduce the potential expo- 
sure of workers to radiation, improve worker safety, implement pollution prevention 
activities and ensure proper treatment and disposal of wastes. 

USEC initiated a comprehensive Nuclear Safety Upgrade program to bring the 
GDPs into full compliance with NEC requirements and to enhance safety at the 
GDPs. DOE funded approximately $220 million of this Nuclear Safety Upgrade pro- 
gram. 

USEC also initiated a comprehensive site radiological characterization project 
which was completed in 1998. This project surveyed all accessible areas of the GDPs 
leased by USEC to obtain complete information on the extent and level of contami- 
nation that might be present. The survey included outside areas with miles of road- 
ways, millions of square feet of building walls, floors and lockers, over a million 
tools and parts, and millions of document pages. As the survey was completed for 
each area, the postings and markings for the area were reviewed in light of the sur- 
vey results and were adjusted as necessary. USEC decontaminated areas through- 
out the site including over 5.5 million square feet of building floor space. This 
project significantly reduced workers’ potential exposure to radioactive materials. 

USEC undertook immediate action to address the industrial safety problem areas. 
DOE funded $35 million to correct problem areas identified in DOE’s assessment 
and other potential safety issues identified by USEC. USEC also initiated an effort 
to improve work practices and procedures bringing them in line with industry best 
practices. 

USEC fully characterized its waste streams at the GDPs and instituted new pollu- 
tion prevention initiatives to reduce the amount of waste generated and to change 
waste streams to more benign forms. USEC identified and approved commercial li- 
censed offsite waste treatment and disposal facilities and began shipping low-level, 
hazardous and mixed wastes off site for proper treatment and disposal at licensed 
commercial facilities. 


RESULTS TO DATE 

USEC’s radiation protection program is in compliance with NRC regulations. The 
radiation protection program is designed to achieve the goal of keeping exposures 
to radiation from all sources including transuranics as low as reasonably achievable. 
The effectiveness of USEC’s program is demonstrated by data showing that the av- 
erage annual dose for all GDP monitored personnel is less than 5 millirem per year 
compared to the federal limit of 5000 millirem per year. The doses received by 
USEC’s workers at the GDPs are also well below the averages for other NRC licens- 
ees. Procedures and training are in place to ensure proper protection of individuals 
entering radiological areas. USEC conducts routine radiological surveys to ensure 
radiological hazards are identified and communicated to employees and that areas 
are properly posted. All employees are provided training regarding the potential 
hazards associated with exposure to radioactive materials. 

USEC continually assesses its radiation protection program to assure that it is 
effective and to seek opportunities for improvement. USEC’s Health Physics organi- 
zation conducts periodic reviews of the radiation protection program. USEC’s Safety, 
Safeguards and Quality organization, which is independent of the radiation protec- 
tion program and production, also conducts an audit program of the radiation pro- 
tection program, reviewing different elements of the program throughout the year. 

Most recently, during the week ending September 3, 1999, NRC conducted a con- 
firmatory inspection of the Paducah plant’s radiation protection program, specifi- 
cally examining measures used to protect workers and the public from hazards of 
transuranics. NRC has provided USEC with preliminary information that it has 
found that our program adequately protects workers and the public. 

USEC’s commitment to protect its neighbors and the environment is equally clear 
from the results it has achieved. USEC monitors its air emissions and water dis- 
charges to assure that it meets all applicable regulatory limits. USEC maintains a 
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number of air monitors offsite and conducts additional portable sampling and moni- 
toring onsite. Air emissions from USEC’s operations at the GDPs have been well 
below the regulatory limits for radionuclides. During USEC’s operation of the GDPs, 
air emissions each year typically have resulted in a total of less than one-tenth of 
the EPA standard. Water discharges are monitored for uranium, technetium and 
transuranics either weekly or quarterly depending on the nature of the discharge. 
All USEC water discharges have been below regulatory limits. 

USEC’s efforts to reduce other industrial safety hazards and improve practices 
also has succeeded in improving worker safety. In July 1995, the Paducah GDP 
reached a significant milestone with two million man-hours worked without a lost 
workday case. Since taking over the operation of the GDPs, USEC has reduced 
worker injury rates and lost work days due to injuries to less than half the 1993 
rate and well below the national average for our industry. USEC also has an aggres- 
sive pollution prevention program. Low level radioactive waste generation was re- 
duced by 36% at the Paducah GDP and 32% at the Portsmouth GDP between FY 
1996 and FY 1999. USEC achieved similar reductions in the amount of hazardous 
and mixed waste generated. The Paducah GDP achieved a 42% reduction in genera- 
tion of hazardous and mixed waste between FY 1995 and FY 1999, and the Ports- 
mouth GDP reduced generation by 70% between FY 1994 and FY 1999. 

In 1998, the National Safety Council recognized the Paducah plant as successfully 
improving production processes while achieving significant safety gains. 

Finally, as you know, NRC is required to prepare periodic reports to Congress on 
the GDPs’ performance. The NRC provided Reports to Congress in December 1997 
and in January 1999. Both reported that USEC’s operation of the GDPs has pro- 
vided adequate protection of the public health and safety and the environment and 
generally has been in compliance with NRC regulatory requirements. On January 
29, 1999, the NRC renewed the GDP Certificates of Compliance for a period of five 
years — the maximum period permitted by the USEC Privatization Act. 

CONCLUSION 

Congress provided USEC with the mandate to improve the operation of the GDPs 
and to enhance the protection of its workers, the public and the environment. USEC 
is committed to carrying out that mandate. Safety is paramount at USEC. We be- 
lieve that safety and business success are intertwined — safe workers and safe facili- 
ties are necessary to achieve quality performance. USEC has committed significant 
resources and has taken significant strides to ensure safe operation of the GDPs. 
The record demonstrates that our efforts have succeeded. We are proud of the dedi- 
cation and hard work our employees and the results we have achieved. We are com- 
mitted to building upon our success and continuously striving to improve. 

Mr. Upton. Thank you. 

You heard those buzzers. We have a series of votes on the floor. 
I know Mr. Burr has a speech at 1:30. I am going to let him go 
first with 5 minutes of questions. When he is done, we will adjourn 
temporarily until 2 o’clock. 

Mr. Burr. I thank the chairman. 

Mr. Nemec, let me ask you, I think it was Mr. Egan who was 
the attorney who had requested documents, specifically the Appen- 
dix 2B-17 from Bechtel. That has since found its way to this com- 
mittee and also the Louisville paper. Can I ask you as a represent- 
ative of Bechtel, has that been provided to Mr. Egan, or do you 
plan to? 

Mr. Nemec. Congressman, I am not aware of any request that 
Bechtel Jacobs received from the attorneys regarding that. We did 
receive a request from the committee and we did — and we were no- 
tified that the appendix was not in the document room. We found 
it, we put it in there, we provided a copy to the committee. I’m not 
aware that we received any request from the attorneys. 

Mr. Burr. I’m sure if you didn’t, they will follow up with you. 

Mr. Nemec. I’m sure they will and they will get a copy. 

Mr. Burr. Mr. Hummer, if I may spend a second with you. To 
your knowledge has DOE ever asked Martin Marietta or a rep- 
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resentative of Martin Marietta to alter or to lose data as it related 
to contamination or worker safety at the Paducah, Kentucky plant? 

Mr. Hummer. To my knowledge, that has never happened, Mr. 
Burr. 

Mr. Burr. Has Martin Marietta ever falsified or withheld docu- 
ments from DOE or any regulatory agency with oversight over Pa- 
ducah? 

Mr. Hummer. No, sir. 

Mr. Burr. Has DOE ever requested the appendix missing from 
the 1991 executive summary from Martin Marietta when they were 
the main contractor? 

Mr. Hummer. I don’t know the answer to that question. 

Mr. Burr. Are you familiar with the appendix 2B-17? 

Mr. Hummer. Only in the most general terms as it has been re- 
ferred to in this hearing. 

Mr. Burr. As a representative of Martin Marietta, do you find 
it unusual or strange that an appendix that was completed in Jan- 
uary 1991 was not included in the executive summary produced in 
March of the same year or in the annual environmental report that 
was completed in October 1992 for the year encompassing 1991? 

Mr. Hummer. On its face, yes, I do find it strange. I would have 
to look into it further to see if there were reasons for it. 

Mr. Burr. You don’t have an explanation or a reason as a rep- 
resentative of Martin Marietta today? 

Mr. Hummer. I do not. 

Mr. Burr. What is Martin Marietta’s position as it relates to 
their contractual obligation to the Department of Energy in 1991 
as it relates to their assessment of contamination, worker safety? 
Were you the sole contractor responsible for it? 

Mr. Hummer. Martin Marietta was the sole contractor at that 
time, yes, and we were responsible for providing a comprehensive 
report on an annual basis. 

Mr. Burr. To your knowledge, did any of the annual environ- 
mental reports ever include the existence of plutonium contamina- 
tion at the Paducah facility? 

Mr. Hummer. Yes, sir, they did. 

Mr. Burr. As it related to offsite sources? 

Mr. Hummer. Yes. 

Mr. Burr. When was that included? 

Mr. Hummer. I personally have seen a 1996 report that included 
that. I haven’t seen others. 

Mr. Burr. Clearly you wouldn’t question the existence of appen- 
dix 2B-17 produced by Martin Marietta that in 1991 found offsite 
contamination of plutonium? 

Mr. Hummer. No, sir. 

Mr. Burr. Do you find it odd that it would take until 1996 for 
any official report to the Department of Energy to conclude that 
there was contamination? 

Mr. Hummer. I don’t know that there was not — that that con- 
tamination was not reflected in earlier reports. I do know that I 
saw it in a 1996 report. I did not look at earlier reports to deter- 
mine if it was in those. 



364 


Mr. Burr. Well, I know that all the members have votes to get 
to. My plans are to be back for some point of this. I appreciate the 
witnesses’ time. I would yield back, Mr. Chairman. 

Mr. Upton. Thank you. We will come back at 2 o’clock. 

[Brief recess.] 

Mr. Upton. We are ready to start. 

I just want to apologize to all the witnesses that we have today, 
because we had to change the — Congress was not in session last 
week on Thursday, I know that it changed your plans. It changed 
our plans, too. At the time the decision was made, the eye of the 
hurricane was expected to pass right down Pennsylvania Avenue. 
That is why I thought it would be best to delay the hearing until 
this week, but obviously we all had full schedules as well, and so 
we are all jockeying things, including other subcommittees that are 
meeting. That is one of the reasons why members are in and out. 
Normally that doesn’t happen to the degree that it is happening 
today. We apologize in advance. Blame it on Mother Nature and 
me. 

We will resume with the 5 minutes. I know that the Democratic 
side will be back soon. I know that Mr. Whitfield has questions. I 
know Mr. Burr had a speech. Because of the votes it was delayed. 
But he intends to come back for this panel before we start the third 
one as well. 

Mr. Miller, it is my understanding that a number of years ago, 
the DOE had transferred more than $200 million to USEC to pre- 
pare the site in Paducah for the event of a possible earthquake. 
And it is my understanding that the work that was intended to be 
done is still — initially the seismic upgrades were promised to be 
done by 1997? It is my understanding that you all have delayed the 
seismic upgrades until next year, September of next year, 2000? 
Seismic upgrade? 

Mr. Miller. Yes, Mr. Chairman, I might make one clarification. 
The $200 million that was funded by the Department of Energy 
was to cover in their entirety all nuclear safety upgrades to make 
the transition from DOE regulation to NRC regulation. A portion 
of that funding, specifically $23 million, was designated for the 
seismic work. 

Mr. Upton. At Paducah? 

Mr. Miller. At Paducah. 

Mr. Upton. $23 million of the $200 million? 

Mr. Miller. That is correct, sir, for the seismic project at Padu- 
cah. 

Mr. Upton. What has happened to that money? 

Mr. Miller. That money has been expended. The project is ongo- 
ing, with the expected completion date as you have indicated, Sep- 
tember of 2000. In addition to that $23 million, USEC has been 
funding the additional funding required to complete that seismic 
upgrade project. 

Mr. Upton. Mr. Nemec, in DOE’s testimony, they state, a little 
bit later, that in order to address the gaps in the company’s radi- 
ation protection program, DOE will initiate an independent and de- 
tailed review of Bechtel Jacobs company’s radiation protection pro- 
gram and its implementation at Paducah. 

Do you believe that the radiation program is broken? 
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Mr. Nemec. No, I do not. 

Mr. Upton. And needs to be fixed? 

Mr. Nemec. No, I do not, Mr. Chairman. I believe we have a 
good radiation protection program. But we welcome the review. I 
am sure that through that review, we will find some opportunities 
for some enhancements. But we believe we have a good program. 

Mr. Upton. In the earlier panel, a number of the folks that testi- 
fied talked about the full body review — the full body count. They 
had a feeling that, in fact, the readings were never given to them. 
Who has access to that? Do you have those records or does DOE? 

Mr. Nemec. I have no knowledge who has those records. 

Mr. Upton. Would you know, Mr. Hummer? 

Mr. Hummer. In general, Mr. Chairman, those records are De- 
partment of Energy records. Frequently they are maintained by the 
contractor as part of the contract, but the records belong to the de- 
partments of energy. 

Mr. Upton. But they are Martin Marietta’s studies, right? They 
conducted the review. Would they not have been provided up the 
line from the years before? 

Mr. Hummer. I had thought that you were referring specifically 
to the individual results of whole body counts, which is an ongoing 
process. The specific volunteer studies that were referred to by the 
earlier panel, yes, the results of those studies would have been pro- 
vided to the Department of Energy. The studies should be in Mar- 
tin Marietta, Lockheed Martin records as well as Department of 
Energy records. But fundamentally since — from this Congress, the 
Department of Energy funds all these activities at these facilities, 
essentially all records, reports, surveys, that sort of thing, all be- 
long to the Department of Energy. 

Mr. Upton. Do you know why they would not have been provided 
to the individuals at the time that they were tested? 

Mr. Hummer. No, sir, I do not. During the period I was at Oak 
Ridge as the Director of Safety and Health for Martin Marietta En- 
ergy Systems, it was a standard practice to discuss the results of 
whole body counts and bioassay results which also were for inter- 
nal contamination with the individual at the time those results 
were received. 

Mr. Upton. Were you aware at all that in fact the counts might 
have been misrepresented or denied to the folks who actually un- 
dertook the tests? 

Mr. Hummer. No, I was not. 

Mr. Upton. Mr. Whitfield. 

Mr. Whitfield. Thank you, Mr. Chairman. 

Mr. Hummer, Martin Marietta, of course, was the successor com- 
pany to Lockheed Martin. When did Martin Marietta become re- 
sponsible for the offsite part of USEC, of the plant? 

Mr. Hummer. When Martin Marietta became the contractor in 
1984, it had responsibility for both the operation of the facility and 
the environmental management aspects of the facility. 

Mr. Whitfield. Now, in 1990, the Tiger team came in and did 
an assessment, setting out deficiencies for the facility. They were 
pretty explicit in those deficiencies. Then the Department of En- 
ergy came in with their Phase I assessment which went back to 
1990, and they set out deficiencies in the facility. And down in Pa- 
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ducah when we asked Mr. Sadler the question, had the deficiencies 
set out in 1990 been corrected, I don’t want to put words in his 
mouth, but he said there were many things that had not been cor- 
rected. In fact, I remember him inferring that most things had not 
been corrected. But why, during that period, when your company 
was responsible, were those corrections not taken care of? 

Mr. Hummer. Martin Marietta and Lockheed Martin were re- 
sponsible for the environmental management aspects at the Padu- 
cah plant until the spring of 1991 when Bechtel Jacobs was award- 
ed the contract — I am sorry, the spring of 1998 when Bechtel Ja- 
cobs was awarded that contract. During that period, essentially all 
of the findings from the Tiger team report were corrected. My un- 
derstanding is that of the almost 200 findings from that report, all 
but one have been corrected. I’m not sure of the specific nature of 
that one. 

Mr. Whitfield. So out of the 200 deficiencies, your testimony is 
that all but one of the deficiencies was corrected by the time that 
Lockheed Martin relinquished its responsibility? 

Mr. Hummer. Yes, sir. The long duration, talking in years, to 
correct what might seem like fairly specific deficiencies may be a 
little hard to understand at first, but many of these deficiencies re- 
quired additional funding through the budget process to provide re- 
sources in the form of either people, equipment or even facilities. 
Many of them required extensive rewriting of program documents, 
retraining of individuals to understand the issues that they were 
dealing with and what their specific responsibilities were. These 
were not simple things to fix. 

Mr. Whitfield. But it’s your contention that all of them were 
taken care of except that one? 

Mr. Hummer. Yes, sir. 

Mr. Whitfield. We have heard a lot of testimony today and in 
the newspaper and with individuals personally that indicates that 
there was a culture within the management of this facility that I 
would describe as lackadaisical, lapsing in judgment sometimes, 
not being as up to date on the issues as they should have been. 

Would you say it is correct that even though management 
changed in name — Union Carbide, Lockheed Martin, Martin Mari- 
etta, Bechtel Jacobs — that some individuals just transferred from 
one company to the other? Would you say that is correct? 

Mr. Hummer. Absolutely. The vast majority of the people were 
the same people. And in fact the people who operated the oper- 
ational plant for the United States Enrichment Corporation were 
the same Lockheed Martin people that transferred from Energy 
Systems. 

Mr. Whitfield. So it would be correct that even though compa- 
nies changed, individuals were the same? 

Mr. Hummer. Absolutely. 

Mr. Whitfield. When you relinquished responsibility for your 
company, who was the project manager for the cleanup at Padu- 
cah? 

Mr. Hummer. I’m sorry. I’m not sure I understand the question. 

Mr. Whitfield. When Lockheed Martin lost its contract for 
cleanup, who was the project manager at that time? 
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Mr. Hummer. I’m not sure. Mr. Nemec is indicating it might 
have heen Mr. Massey. 

Mr. Nemec. The site manager at Paducah at that time was 
Jimmy Massey. Jimmy is also the site manager at Paducah today. 

Mr. Whitfield. Mr. Chairman, my 5 minutes is up. 

Mr. Upton. I will let you have some more time at the end. We 
will go to Mr. Strickland. Are you ready? 

Mr. Strickland. Yes, sir. 

Thank you, gentlemen, for trying to help us understand what is 
happening here. 

I have a memo, I don’t know if anyone has asked about this or 
not because I arrived just a moment ago. It is a memo from Jimmy 
Massey. It was sent to a number of individuals, regarding the safe- 
ty stand-down. It says. We anticipate that DOE will announce a 
day-long safety stand-down, and on and on. The kinds of activities 
we will do during that day include review and spruce up rad post- 
ings in DOE areas both on buildings and on land masses and so 
on and so forth. It concludes by saying, I need to meet with the 
project team this afternoon at 2 in the small conference room to 
discuss, and so on and so forth, but it concludes with this state- 
ment: 

“and more to come. I still have season tickets to the circus for 
sale if anyone still needs one.” That last statement is very puzzling 
to me. I’m not sure what it means. Is it the Barnum and Bailey 
circus? I’m just not sure what they are talking about there. What 
I hope it doesn’t imply is that this matter is being taken lightly, 
and the implication being we’re engaged in some kind of frivolous 
activity with this stand-down. Would anyone have any insight into 
what that may mean? 

Mr. Nemec. Congressman Strickland, that statement was an in- 
appropriate statement by Jimmy Massey. We take this stand-down 
very seriously. We take this investigation very seriously. I person- 
ally discussed that statement with Mr. Massey after I received it. 
He received — he agrees that it was an inappropriate and it won’t 
happen again. We do take it very seriously. 

Mr. Strickland. Thank you, Mr. Nemec. I very sincerely appre- 
ciate that response from you and thank you for your opinion. I con- 
cur with it certainly. 

There seems to be differences of opinion between some of the wit- 
nesses that we heard earlier and some of the statements that are 
contained in the testimonies that have been submitted to us. I sup- 
pose it is possible that there are just legitimate differences of inter- 
pretation. But some of this seems to be material that would be 
rather difficult to interpret and have such a broad difference of 
opinion. 

For example, in the statement by Mr. Hummer, there is this 
comment: 

“The potential for internal contamination of radiation workers 
was monitored through a bioassay program. Bioassay was a routine 
part of the radiation protection program at the Paducah facility 
and the other gaseous diffusion facilities because of the presence of 
uranium.” 

Then there are others who indicate that this was not a routine 
activity, that there may have been very limited numbers of employ- 
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ees that were ever monitored or tested in this way. And so the dis- 
crepancy between that statement and this other information is 
troublesome to me. I guess I would like to ask, was there routine 
bioassay monitoring? If so, how many employees were involved and 
during what period of time? Could you answer that for me, sir? 

Mr. Hummer. Yes. During the period of time that I was Director 
of Safety and Health for Energy Systems, routine bioassay pro- 
grams were in place for workers who had significant potential for 
ingestion of radioactive contamination. I can’t tell you exactly how 
many people were involved. I can get that information for you if 
you like. That program had been in place for some time before I 
arrived. Exactly when it started and how it evolved, I would have 
to get additional information. Some of the witnesses this morning, 
I believe, were responding to questions related to whole body count- 
ing, which is a support system for bioassay. But bioassay is the ac- 
tual collection of biological samples from the individuals and their 
analysis for contamination. 

Mr. Strickland. But that information regarding the number of 
individuals, who they were, when the testing was done, what the 
results were, would that be available to us or would that be data 
that you could put your hands on and make available to the com- 
mittee? 

Mr. Hummer. We should be able to get them from the Depart- 
ment of Energy. 

Mr. Upton. Thank you. 

Mr. Hummer, it was alleged, it was indicated in the testimony 
from the first panel from at least two of the witnesses, that your 
companies or subsidiaries knowingly disposed of radioactive con- 
taminated waste in offsite landfills that were not permitted for 
such waste. Do you know if your company — can you affirm or deny 
whether that happened? 

Mr. Hummer. Mr. Chairman, to the best of my knowledge, that 
did not happen. These are new allegations to the company. To the 
extent that this and other allegations are raised by the lawsuits 
and other activities that are current, Lockheed Martin will do ev- 
erything in its power to fully investigate these matters and resolve 
them appropriately. 

Mr. Upton. Could you keep us posted of that activity? 

Mr. Hummer. Yes, I will. 

Mr. Upton. There was no way that DOE would have approved 
such a transfer. I can’t believe that that would have happened. 

Mr. Hummer. And to the best of my knowledge, there is also no 
way that plant management, Martin Marietta or Lockheed Martin 
plant management, would have approved that activity. 

Mr. Upton. Mr. Miller, we heard from Mr. Fowler sort of an on- 
going saga of retaliation and harassment. You heard — I think you 
were here for his assessment? 

Mr. Miller. That’s correct. 

Mr. Upton. Do you plan on doing anything — even today, I think 
he indicated that he still was followed from stop to stop. Are you 
planning any directive, any meeting? Is there any help that you 
can provide us? What were your thoughts as you listened to his riv- 
eting testimony? 

Mr. Miller. Mr. Chairman 
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Mr. Upton. I know it disturbed a lot of us up here. 

Mr. Miller. I think first and foremost, speaking for our corpora- 
tion, it is totally appropriate to state in total sincerity that our cor- 
poration does not tolerate, I do not tolerate and will not tolerate 
harassment, intimidation of any nature, whether it be nonmanage- 
ment or management employees. USEC has pursued these issues, 
as any corporation should and would, vigorously through its tenure 
taking over these facilities wherever and whenever it was found. 
We have administered disciplinary action up to and including dis- 
charge. I think certainly in this instance, which dates back prior 
to any of these relevant issues that are being raised here today by 
the committee, there are some differences in opinion regarding the 
facts pertaining to vehicle searches. We have vigorously researched 
these issues. The vehicle searches were at no greater frequency 
than other vehicle searches which are mandated on our site for se- 
curity reasons. And we investigated the sources of the alleged utili- 
zation of pictures, ID pictures, in the wrong fashion and have found 
them not to be substantiated, but by an employee in an inappro- 
priate, joking manner, and that employee was in fact reprimanded 
for that conduct. I might add, that goes back significantly in time 
during his first years of tenure in the facility. 

But I think it is totally appropriate to say that any type of be- 
havior along those lines is not tolerated by our corporation and will 
not be tolerated. 

Mr. Upton. We may just put in the record a number of current 
whistleblower complaints. I guess they are in the record. A person 
alleged he was removed from management, I don’t know if you 
know about these or have any comment on these that are open. In- 
vestigator indicated he is in settlement negotiations. We might ask 
you to respond to these in writing. 

[The information follows:] 

Purouant to discussions with assigned investigators on this date» the following 
information is available on -currently open Paducah OSBA discrlnlnation Inquiries: 

Lockheed HArtln Utility Services (Currently U.S. Enrichment Corp. ) /V^Bi^/1167089 
(Investigator is currently on extended leave status until December 1999 with file 
unavailable for transfer. Specifics of allegation not ascertainable at this time) 


Lockheed HArtiu (U.S. Enrichment Corp)^BIi^B^^9/lll0097 

CoBtplainant alleges Chat he was reaoved from a management position and subjected to 
ongoing harassnent because he was suspected of filing nuclear safety condition reports e 
contacting HRC. The assigned investigator has indicated that he is in settlsmsnt 
negotiations with Respondent, and absent secclemenc, he expects to recommend findings 
In favor of Conrplainant.. 


Lockheed MArcin (USEC)^HI|^1167121 

Complainant alleged he has been harassed and passed over for promotion in reprisal 
for engaging In nucler safety complaints. The assigned Inveaclgator advises Chat 
writeup on the case will be forthcoming shortly, with findings against Complainant 
(dismissing complaint). 


Lockheed Herein (2 complainants) / 1168483 

Complainants allege that they have been harassed end threatened with adverse job 
actions because they raised ongoing security Issues and brought concerns to the 
accentlonof i^RC. Complainants are still employed and Che invesclgator opines that 
damages are minimal although a hostile working environment is alleged, however the 
investigator is currently in the process of writing up this case and recommending 
a finding in i avor of Complainants. 
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Lockheed Mart:.n (USEC)/^m^U68889 

Cosplalanc alleges that ioIXovlng his bringing up nunerous safety issues to managerial 
personnel, he vas retained at his pay level but transferred out of his department 
in reprisal. C. desiring to be brought back to his prior job. The investigator • 
indicates tha: writeup is in progress, reconaendlng a finding in favor of Complalannt. 

Mr. Upton. Mr. Whitfield, do you have additional questions? 

Mr. Whitfield. Yes, I do, Mr. Chairman. 

Mr. Miller, we have heard testimony this morning from Mr. 
Fowler and also Dr. Cochran that they today do not consider the 
plant totally safe, that they view it with some significant problems 
still at the production facility. How would you characterize the 
workplace today? 

Mr. Miller. We would definitely not agree with the characteriza- 
tion that the employees in the work force today are not protected 
safely and adequately. We feel very comfortable and confident that 
we have very vigorous health and safety programs, both from radi- 
ological controls, utilizing the ALARA program which was referred 
to earlier, keeping the dose rates to our employees as low as rea- 
sonably achievable. We have made documented, significant im- 
provements since 1993. We have essentially cut the average dose 
rate of our radiation workers in half, down to less than 4 millirems 
on an annual basis against the Federal standard of 5,000 millirems 
as an annual limit. 

We have additionally lowered the number of workers that at any 
one point in time received greater than 10 millirems and have cut 
those numbers basically in half since 1993 to 1998. 

We have focused heavily on contamination control. We have sur- 
veyed all accessible leased areas of the facility and implemented 
not only dose rate control but contamination control which was re- 
quired under our transition to the regulations under 10 CFR 20 for 
NRC certification. 

So I think. Congressman Whitfield, in a very brief, concise sum- 
mary, the programs that we have in place we feel very comfortable, 
do protect our workers. At the same time we constantly look for 
areas of improvement. We can always improve and will continue to 
carn^ forward with that attitude. 

Mr. Whitfield. Is there plutonium in the plant today? 

Mr. Miller. I think the answer to that would be there are cer- 
tainly trace amounts as a result of the past practices of reprocess- 
ing reactor tails. So yes, there would be trace amounts. 

Mr. Whitfield. Do you consider that harmful to the workers? 

Mr. Miller. Not when we implemented and have implemented 
our protective measures. We take it very seriously, as we do take 
any radiological emission source and, where necessary, we have 
people placed into respirators if the need arises. If there is a posted 
area or a radiological work area where an employee is going to 
enter, the postings are designed to understand — so that the indi- 
vidual understands the type of activity and the protective equip- 
ment necessary to work in that, and that the monitoring that is 
done exiting the facilities and in combination with our monthly bio- 
assay or urinalysis that is done on all rad workers, we feel very 
comfortable that we have protected our employees and will con- 
tinue to do so in the future. 

Mr. Whitfield. When USEC assumed responsibility for the pro- 
duction facility, it is my understanding that an assessment was 
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done of the facility to determine deficiencies and that 55,000 
square feet was decontaminated at that time because of what 
turned up in the assessment. Now, if that is true, that would indi- 
cate, at least at the time USEC assumed responsibility for it, that 
there were serious problems there. Would you agree with that or 
not? 

Mr. Miller. It is very difficult for me to speak to practices and 
conditions that existed prior to USEC coming on, but I do — it is 
correct that when we implemented our contamination control pro- 
grams and our surveys that there were significant areas that re- 
quired immediate attention. 

Mr. Whitfield. Mr. Nemec, back in April, you conducted some 
readings when workers were around the cylinders with the ura- 
nium hexafluoride. The readings were quite low. Then when the as- 
sessment was conducted by the Department of Energy, they came 
in in August and did readings there and there was quite a discrep- 
ancy in the readings. In fact, they noted that that was a significant 
problem for them at that time. I know that Mr. Massey was quoted 
in the paper as saying that he wanted an answer to how that dis- 
crepancy occurred. So how did it occur? 

Mr. Nemec. In actuality, the readings that were taken in April 
were consistent with the Department of Energy readings in Au- 
gust. They both indicated a level of radiation dose that were con- 
sistent with one another. Those levels, then, and those readings in 
April were used as a basis whether the employees, the subcon- 
tractor in this case, would be required to wear a dosimeter. We con- 
cluded that they would not be required to wear one because they 
would get less than 100 MR of dose during the lifetime of the 
project. 

We revisited that decision after we got the DOE readings, be- 
cause at that time we were not sure as to the accuracy of our April 
reading, and we decided — we set the job down immediately and we 
decided that it would be a prudent approach to put all of the work- 
ers in dosimeters since we were unsure of what went on, and to 
launch an investigation into what had happened. I had our health 
physics manager, certified health physicist from Oak Ridge, come 
up to the site the day after the incident. I happened to be there 
the night of the incident and was involved in making these deci- 
sions. He started the investigation which ultimately concluded that 
our initial readings were consistent with the DOE readings. But a 
prudent measure here would have been to put the people in 
dosimeters and we did. 

We have since changed our procedures to not allow that much 
flexibility in the field with regards to use of dosimeters. 

Mr. Whitfield. I understand you to say that your readings were 
consistent with DOE? 

Mr. Nemec. Yes, they were. 

Mr. Whitfield. May I ask one other question, Mr. Chairman? 
Then I will be finished here. 

There has been a lot of discussion about the D&D funds for the 
cleanup. We all recognize that there is not enough money there, 
but out of the $240 million appropriated each year for D&D funds, 
the largest portion of that goes to Oak Ridge, of course. In fact. 
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more goes to Oak Ridge than what you add up for Portsmouth or 
Paducah together. 

It is my understanding that of the money that goes to Paducah, 
$37 million a year, that maybe $25 million a year, is simply meet- 
ing compliance standards, doing testing, and that that money does 
not actually go for cleanup. I know that is because of various envi- 
ronmental regulations. But is it possible that more money would go 
for cleanup if you were exempted from some of these requirements, 
assuming you could be exempt and still not further endanger the 
community? 

Mr. Nemec. I suppose it might be possible, but I certainly 
couldn’t quantify it. I think many of the things we do under our 
compliance program, we would have to continue in any case. We 
have to monitor our offsite releases and surface water. We have to 
understand the groundwater plume and where it is going and con- 
tinue our pump and treat operations. We have to do the surveil- 
lance and maintenance on the facilities and the upkeep, whether 
the regulation is there or not, to prevent the spread of contamina- 
tion. 

So I’m not convinced that trying to remove some regulations 
would solve the issue. I think we can, however, work within the 
regulatory environment to streamline some of the up-front decision- 
making process and thus use less time and money on that which 
we can then use for cleanup. And we are working on that with the 
regulatory bodies. 

Mr. Whiteield. Mr. Chairman, if we have additional questions, 
we can obviously submit it. 

Mr. Upton. All members will have that opportunity here. 

Mr. Strickland. 

Mr. Strickland. Yes, sir. I have basically two questions. One I 
would want to direct to Mr. Hummer. According to testimony from 
Mr. Key, in 1990 there was a voluntary program established to test 
volunteer employees for transuranics, some 30 people volunteered. 
As you know, those results were analyzed by a contract laboratory, 
a decision was made that they were invalid, and then there was 
an opportunity for employees to resubmit. According to his testi- 
mony, only seven elected to participate in the retesting. Those re- 
sults were looked at by a DOE-controlled operation. The results 
were that there was no problem, I guess, with contamination of 
these employees. 

The question I have is, some employees have indicated to me, 
and I think to others, that they are rather suspicious, they have 
lost some faith, some confidence, that their records were handled 
appropriately. According to his testimony, the results from those 
original samples and the written analysis and an explanation as to 
why they were rejected and what the findings were have not been 
forthcoming. 

And then he has this paragraph, and I would like to share it 
with you. “If management is correct that the contract laboratory 
simply erred in its performance, there should be nothing to fear 
from the full and free examination of this data. However, such 
needless secrecy breeds mistrust.” And then he says, “Perhaps the 
Commerce Committee could assist in securing this data for the 
workers.” 
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I guess what I would like to ask you is: Is there a reason why 
this data is not made available so that we can look at the dif- 
ference which may have existed and so that we can determine, 
based upon objective observers, whether or not the contract labora- 
tory that did the initial analysis erred in their results? 

Mr. Hummer. There is no reason that I know of, Mr. Strickland. 
The reports should be available, although this was somewhat be- 
fore my time. Basically the reports should be available and the re- 
port of the quality assurance review to determine that that re- 
ported information was not accurate should also be available. 

Mr. Strickland. Mr. Chairman, I would ask that we request 
this information be made available to the committee. 

Mr. Upton. I think that is a very good idea. We will do so. 

Mr. Strickland. The second and my final question has to do 
with the testimony of Dr. Cochran. He alleges in his testimony — 
and I will direct this to you, Mr. Nemec — that Bechtel has been 
interviewing outside contractors to assist in the destruction of files 
at the Paducah plant. I don’t know what kind of files he may have 
been alluding to. But I would like to ask you if this is true, and 
if so, what kind of files may he be talking about? 

Mr. Nemec. I’m not familiar with what Dr. Cochran was refer- 
ring to. We may have hired a contractor to shred paper that we 
generate in our operation and recycle it. But there is no intention 
to shred any documents or destroy any documents that pertain to 
this or to any other, future or past. 

Mr. Strickland. Mr. Chairman, I would like to request that the 
committee contact past and future contractors and DOE and ask 
that no documents which may have any relevance to this investiga- 
tion at all be destroyed until such time as the investigation is com- 
pleted. 

Mr. Upton. That is fine. 

Mr. Strickland. Thank you. I yield back my time. 

Mr. Upton. Mr. Burr. 

Mr. Burr. I thank the Chair. 

Mr. Hummer, Martin Marietta did a number of internal audits 
on their state of compliance. One that specifically sticks out is the 
compliance as it relates to the National Environmental Protection 
Act. The internal audits as I understand those within Martin Mari- 
etta said, and I quote. No system is in place to ensure that environ- 
mental impact assessments prepared in compliance with NEPA are 
honored by plant management. Under the current structure, NEPA 
assessment documents can be altered by plant management under 
a conflict-of-interest situation. Yet the 1990 environmental report 
for the Department of Energy stated that Martin Marietta was in 
compliance with all NEPA guidelines. 

Do you care to comment on that? 

Mr. Hummer. Yes, sir, Mr. Burr. I don’t find those two state- 
ments in contradiction. One of them says that there was no system 
in place to ensure that the assessments were honored by plant 
management. That does not say that noncompliances were found. 
It says that there was no system in place to ensure that they were 
honored. Our contention is that the requirements of NEPA were 
being met and we were in compliance during 1990 and other years. 
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Mr. Burr. Let me go on in the October 1992 internal audit, and 
I quote your auditors. The auditors found, quote. The NEPA pro- 
gram is headed in the right direction but all programs have not 
been implemented to keep projects’ activities from not getting prop- 
er NEPA review. Some projects have been initiated without NEPA 
review. 

I would suggest to you that that part of the audit suggests that 
you are not in compliance. 

Mr. Hummer. That says that; that activities not in compliance 
were identified, yes. 

Mr. Burr. What currently does Lockheed Martin have in the way 
of DOE cleanup contracts? 

Mr. Hummer. Lockheed Martin has a contract to operate the 
river protection program for the River Protection Office of DOE at 
the Hanford facility formerly known as the tankways remediation 
system. 

Mr. Burr. That’s in the form of a subcontractor at Hanford, isn’t 
it? 

Mr. Hummer. No, sir. Right now it is. As of the October 1 we will 
be a prime contractor to the River Protection Office. 

Mr. Burr. It is a little over $300 million to Martin Marietta cur- 
rently on that contract? 

Mr. Hummer. Yes, sir. 

Mr. Burr. Where else? 

Mr. Hummer. We do environmental cleanup work at Sandia Na- 
tional Laboratory as part of our M&O contract there. We do exten- 
sive environmental management and cleanup activities in Idaho 
National Engineering Environmental Laboratory as part of our con- 
tract which ends on the 30th of this month there. 

We also participate with Bechtel Jacobs in the environmental 
management in making sure that things are properly identified at 
the Oak Ridge facility, Y-12 and ORNL so when materials are 
turned over to Bechtel Jacobs for further disposition, they are prop- 
erly identified. 

Mr. Burr. To your knowledge, did Martin Marietta ever receive 
a performance bonus based upon any of the years that they rep- 
resented Paducah under a DOE contract? 

Mr. Hummer. We received award fees during those periods for 
those operations. 

Mr. Burr. Were those award fees ever based upon safety? 

Mr. Hummer. Safety was one of the several evaluation criteria 
used by the Department of Energy to determine the award fee, yes, 
sir. 

Mr. Burr. Given the documents that have made their way to the 
forefront in the last month, as a representative of Lockheed Mar- 
tin, do you believe that Martin Marietta was entitled to the quali- 
fication of those performance bonuses? 

Mr. Hummer. Yes, I do. None of those performance bonuses or 
award fees was predicated on 100 percent perfect performance. 
Therefore, there is no reason, based on what I have heard, to sus- 
pect that these particular individual items would drive that assess- 
ment significantly lower. 

Mr. Burr. I would tell you, Mr. Hummer, in any way, shape or 
form, anybody ever finds that there was an intentional effort to 
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withhold documents, that without reading specifically that contract 
with DOE, I think that it would nullify not only the performance 
bonus, but it would probably nullify the contract, and I would cer- 
tainly ask that we look at that contract that was in existence then 
to see if in fact with the information we have today it was 
breached. 

I thank all of our witnesses. This is an extremely important proc- 
ess for us to go through, and once again as it relates to cleanups 
that deal with DOE, an extremely difficult hearing to present all 
of the facts. 

I am not yet convinced, Mr. Chairman, and colleagues, that in 
fact we have all of the documents that are available. I only hope 
that Mr. Strickland’s request is in fact one that can be honored and 
in fact has not already happened in the case of some of the docu- 
ments that I think exist. I thank the chairman and I yield back. 

Mr. Upton. Thank you, panel. As I noted earlier we have other 
members that were not able to be here and we would like to have 
the opportunity to submit additional questions in writing to you. If 
you could respond to that in a fairly prompt way, that would be 
terrific. 

I appreciate your time regarding the delay that we had from last 
week. You are excused, thank you. 

Our final panel includes Dr. David Michaels, Assistant Secretary 
for Environmental Safety and Health at the Department of Energy; 
Mr. Richard Green, Director of Waste Management Division, EPA, 
Region 4; Mr. Malcolm Knapp, Deputy Executive Director of Oper- 
ations for Materials, Research and State Programs from the NRC; 
Mr. Robert Logan, Commissioner of the Kentucky Department of 
Environmental Protection, accompanied by Mr. John Volpe, Man- 
ager of the Radiation Control Branch at Kentucky Cabinet for 
Health Services. 

Do any of you have counsels or colleagues that are going to be 
helping you in this? If you can identify them by name at this time 
and we will have them sworn in as well. 

Mr. Michaels. This is Mr. Jimmy Hodges who is the manager 
of the Paducah site office for the Department of Energy. This is Mr. 
Jim Olendorf who is the Deputy Assistant Secretary in the Envi- 
ronmental Management Office of DOE; and this is Dr. David Stat- 
ler, who is senior manager for the ongoing DOE investigation con- 
ducted by my office in Paducah. 

Mr. Upton. Anybody else? 

Mr. Richard Green. This is John Johnston who is chief of our 
Eederal Eacilities Branch at EPA Region 4. 

Mr. Upton. Mr. Knapp? 

Mr. Knapp. This is Mr. Robert Pierson who is chief of the respon- 
sible branch within the Nuclear Regulatory Commission for the Pa- 
ducah facility. 

Mr. Logan. This is Mr. Michael Haynes and Mr. Downs with our 
Office of General counsel. 

Mr. Upton. At this time if all witnesses and identified counsel 
would stand and raise your right hand. 

[Witnesses and counsel sworn.] 

Mr. Upton. Dr. Michaels, we will start with you. You know the 
order here. Your entire testimony will be made part of the record. 
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and if you can limit your remarks to about 5 minutes as timed by 
this fancy timer, that would be terrific. 

TESTIMONY OF DAVID MICHAELS, ASSISTANT SECRETARY 
FOR ENVIRONMENT, SAFETY AND HEALTH, DEPARTMENT 
OF ENERGY; RICHARD D. GREEN, DIRECTOR, WASTE MAN- 
AGEMENT DIVISION, ENVIRONMENTAL PROTECTION AGEN- 
CY, REGION 4; MALCOLM R. KNAPP, DEPUTY EXECUTIVE DI- 
RECTOR OF OPERATIONS FOR MATERIALS, RESEARCH, AND 
STATE PROGRAMS, NUCLEAR REGULATORY COMMISSION; 
AND ROBERT W. LOGAN, COMMISSIONER, KENTUCKY DE- 
PARTMENT OF ENVIRONMENTAL PROTECTION, ACCOM- 
PANIED BY JOHN VOLPE, MANAGER, RADIATION CONTROL 
BRANCH, KENTUCKY CABINET FOR HEALTH SERVICES3 

Mr. Michaels. Thank you, Mr. Chairman and members of the 
subcommittee. I am pleased to be here today to discuss the actions 
being taken by the Department of Energy in response to allegations 
of current and historical environment safety and health problems 
at Paducah and other DOE gaseous diffusion plants. 

I am joined here by Jimmy Hodges, Jim Olendorf and David 
Statler. My complete testimony has been provided to the committee 
for record. 

To begin, I would like to associate myself with the opening re- 
marks of the members of this committee. I have spent much of my 
career raising safety and health concerns of Department of Energy 
workers, and before coming to DOE, I was one of its strongest crit- 
ics. In the past year. Secretary Richardson and senior management 
have worked very hard to change the safety culture at DOE facili- 
ties, and we greatly appreciate the bipartisan support the com- 
mittee is giving us. Clearly though, they have a lot of work to do. 

Let me also say at the outset that from the time these concerns 
were brought to his attention. Secretary Richardson has made it 
clear that he would get to the bottom of the issues and do what 
is needed to be done to resolve them. We are especially concerned 
that until 1990, workers at the gaseous diffusion plants may not 
have been fully aware of transuranics nor trained in work practices 
designed to protect them from the potential health impacts from 
exposures to these materials. 

When the Secretary was in Paducah last week, he spoke directly 
with workers and community members. He listened to their con- 
cerns and apologized to members of the community who felt that 
in the past the government has not been forthcoming about the 
health risks they faced. The Secretary also announced that the 
Clinton administration will propose legislation to establish a pilot 
program for compensating current and former workers at Paducah 
who have cancers caused by job exposures to radioactive contami- 
nants. 

As the Secretary said when announcing a proposal to help DOE 
workers who have disease, this administration believes that if our 
workers are ill because of exposure to hazards at the workplace, 
they deserve fair and equitable compensation. I understand that 
there is concern that the proposed program at this point is limited 
to workers at Paducah, but I want to make clear that the Sec- 
retary’s overall commitment applies to all DOE workers. It is the 



377 


intent that it will be a pilot program and inform our understanding 
of possible health impacts at other gaseous diffusion plants. The 
details of the proposed pilot are actively being discussed within the 
administration and we expect a legislative proposal will be final- 
ized shortly. We look forward to working with members of this 
committee as we develop final legislation. 

The independent oversight team is conducting its investigation in 
Paducah in two phases, the first phase focused on environment and 
health safety practices at Paducah over the past decade; the second 
on historical issues. The team has completed its initial Phase I as- 
sessment. Their preliminary observations were released last week 
and identified that some improvements need to be made in the 
areas of radiation protection, environmental management and over- 
sight. 

In the area of radiological protection, the team observed that the 
Paducah radiological protection program had been significantly im- 
proved in the early 1990’s. At the same time, they found that a 
greater degree of discipline, formality and oversight is still needed 
to ensure that worker exposure is maintained as low as reasonably 
achievable. 

With regard to environmental protection, the team reviewed 
progress under the compliance agreement and examined potential 
sources of continuing groundwater and surface water contamina- 
tion which have not been fully isolated or effectively mitigated. 

To address these concerns, the Department hopes to sit down 
with its regulators to reexamine the priorities and pace of cleanup 
activities as called for under the compliance agreement. The team 
will return to Paducah this October, early October, to begin the 
second phase of its investigation. This will focus on historical 
issues at Paducah and will rely largely on interviews and review 
of documents. We will be looking to current and former workers 
and supervisors who have specific knowledge of plant operations 
between the 1950’s and 1990. The team will begin its work in 
Portsmouth in mid-December, to be followed at an investigation at 
Oak Ridge in early 2000. This investigation is being supplemented 
by two other assessments of past practices. 

One will try to clearly identify the flow and characteristics of re- 
cycled uranium within the DOE complex over the last 50 years and 
help us understand exactly where and how much of these materials 
were at various DOE sites and at what times. 

The second will seek to establish potential worker radiation expo- 
sures at the gaseous diffusion plants, especially where records are 
less than complete or where worker exposure has not been well 
characterized. 

Another important part of the Secretary’s plan is support for ex- 
panded medical monitoring for current and former workers at all 
three gaseous diffusion plants in the program managed by the 
workers’ union. Over the next year we expect to provide complete 
medical exams for 6,000 workers in Paducah, Portsmouth, and Oak 
Ridge. To support these actions. Secretary Richardson announced 
that the administration will propose a $21.8 million amendment to 
the fiscal year 2000 budget. This will include $7 million for ex- 
panded medical monitoring and $10.7 million to accelerate environ- 
mental cleanup activities at Paducah and Portsmouth. 
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It also includes $4.1 million to accelerate cleanup of inactive 
DOE facilities at Paducah and Portsmouth in order to reduce or 
eliminate chemical hazards, radiologically contaminated material, 
and exposure to workers. 

In addition to these activities, the Secretary has indicated that 
he will hold all DOE contractors, past and present, responsible for 
their actions. To help make that determination, the DOE Office of 
General Counsel is assessing the contractual responsibility of 
doe’s contractors in the areas of environment safety and health. 

In closing, Mr. Chairman, our actions to date serve notice that 
the DOE, under the leadership of Secretary Richardson, will not 
tolerate unresolved concerns about worker health and safety or un- 
fair treatment to sick workers. I know the Secretary is committed 
to righting any wrongs that may have been committed in the past 
to the work force at this plant, and your support of these efforts 
is critical to our success. 

We appreciate the opportunity to be here today and would be 
pleased to answer any of the committee’s questions. 

[The prepared statement of David Michaels follows:] 

Prepared Statement of David Michaels, Assistant Secretary for 
Environment, Safety and Health, U.S. Department of Energy 

Thank you, Mr. Chairman. I appreciate the opportunity to discuss the Depart- 
ment of Energy (DOE) response to allegations of current and historical environment 
safety and health problems at the Paducah plant in Paducah, Kentucky. Let me say 
at the outset that from the time these concerns were brought to his attention. Sec- 
retary Richardson has made it clear that he would conduct a complete and inde- 
pendent investigation to determine if any of these concerns were true. He further 
committed to determine if workers were made ill because of inadequate worker pro- 
tections, and that if they were, to seek to provide them with fair compensation. 

As the Committee knows, DOE is currently responsible for environmental cleanup 
from waste generated prior to lease of the facilities to the Uranium States Enrich- 
ment Corporation (USEC) in 1993 and for the management of the inventory of de- 
pleted uranium hexafluoride stored at the gaseous diffusion plants, including the 
Paducah plant. This work involves approximately 94 employees of Bechtel-Jacobs, 
the DOE current contractor for cleanup at the Paducah site, a transient subcon- 
tractor work force of up to 300 workers, and a small number of workers for USEC 
that support site cleanup or management of the inventory of depleted uranium 
hexafluoride. 

Because Paducah is a designated Superfund site, cleanup of hazardous substances 
other than uranium hexafluoride is being conducted in accordance with a Federal 
Facilities Agreement among DOE, the Environmental Protection Agency, and the 
Commonwealth of Kentucky. This agreement establishes milestones and a schedule 
for meeting them. Uranium enrichment activities were transferred to USEC in July 
1993 in accordance with the Energy Policy Act of 1992. Uranium hexafluoride and 
worker safety issues are covered under the authority of the Atomic Energy Act with 
appropriate oversight by DOE. Additionally, USEC currently operates under a Nu- 
clear Regulatory Commission certificate and is subject to NRC regulation. 

In May 1999, the Department became aware that a qui tarn case would be filed 
under the False Claims Act in U.S. District Court. This suit alleges fraud on the 
part of contractors at the Paducah Gaseous Diffusion Plant, based on current and 
past environment, safety and health violations. Once the case was filed, it was 
placed under a court seal that prohibited DOE from acknowledging or discussing the 
case with any party outside the federal government. While the allegations could not 
be discussed, the Secretary felt it important to ensure that there were no imminent 
threats to the environment, public health or safety. From June 18 to 21 of this year, 
a technical team of health physicists and environmental engineers, led by the Oak 
Ridge field office and supported by my staff, conducted an on-site review of the 
areas currently under DOE’s control. This team concluded that there were no immi- 
nent health or safety threats to DOE’s workers. No public dialogue could be initi- 
ated at that time because of the restrictions imposed by the court seal. 
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In August, many of the allegations became widely reported in the national media. 
Shortly thereafter, Secretary Richardson called for a comprehensive response to the 
public allegations. Subsequently, the court seal was lifted allowing the Department 
to proceed with that response. My testimony today will describe these activities and 
our progress to date in meeting the Secretary’s commitments. 

Many of the concerns regarding worker safety and health that have been reported 
to DOE stem from the presence of plutonium and other radioactive materials at Pa- 
ducah, and the question of whether workers were adequately informed or prepared 
to handle such materials. These materials resulted from the recycling of uranium 
from weapons production plants to toxic gaseous diffusion plants during the 1950s, 
1960s, and 1970s. After irradiation in a reactor, spent fuel containing unused ura- 
nium, fission products and transuranics was reprocessed at the Hanford, Savannah 
River, or Idaho sites to separate the plutonium and remaining uranium from the 
fission products. The uranium was converted to a transportable form, and was recy- 
cled for use at the gaseous diffusion plants at Paducah and Portsmouth. Preliminary 
analysis also indicates that recycled materials may have also been transferred to the 
Fernald Feed Materials Production Center and the Y-12 Plant at Oak Ridge. The 
gaseous diffusion plants converted the incoming uranium to uranium hexafluoride 
for enrichment in the cascade. The concerns that have recently been expressed focus 
on the transuranic elements and fission products that were and are present in this 
recycled uranium. It is estimated that approximately 100,000 tons of recycled ura- 
nium was fed to the Paducah plant. 

Environmental concerns alleged in the suit include both on-site and off-site con- 
tamination from legacy radioactive or hazardous materials, and potential for harm 
to workers or public health and safety. Issues raised include: 

• possible improper disposal of hazardous or radioactive materials both on- and off- 

site in publicly accessible areas; 

• apparent inappropriate release of materials that were radioactively contaminated, 

release of contamination into site streams and drainage ditches, claims of inad- 
equate control and posting of offsite contaminated areas, and 

• suspected exceedences of radiological air emission standards. 

Independent Investigation 

The comprehensive investigation into environment, safety and health concern, at 
Paducah is being conducted By a senior team of investigators and technical experts 
from my staff in the Office of Environment, Safety and health (EH). The investiga- 
tion is being conducted in two phases. The first phase, now underway, is focused 
on the adequacy of levels of protection provided to workers, the public and the envi- 
ronment today and over the past ten years. The second phase will focus on the 
longer-term, more complex environment, safety and health issues over the plant’s 
entire history. This phase will involve a comprehensive document review as well as 
interviews with former workers. The team will also conduct investigations at the 
gaseous diffusion sites in Piketon, Ohio and Oak Ridge, Tennessee. 

The team of investigators arrived at the Paducah site on August 17 to begin the 
first phase of the investigation and to examine information on health and safety 
programs. Over a two-week period, team members reviewed documents, conducted 
numerous interviews with officials and workers, conducted radiological surveys, in- 
spected the site and collected extensive environmental samples. Samples were col- 
lected from onsite and offsite groundwater, surface water, and soil and sediment, 
as well as buildings onsite. The samples are being analyzed by an independent lab- 
oratory to determine the full range of chemicals and radionuclides that may have 
been released into the environment as a result of site operations. Some of these 
samples have been split with the Commonwealth of Kentucky. The efforts are being 
closely coordinated with both the Commonwealth of Kentucky and the Nuclear Reg- 
ulatory Commission. 

Additionally, Secretary Richardson has directed that this investigation be con- 
ducted in close coordination with current and former workers and their union rep- 
resentatives. Concurrent with this investigation, the Nuclear Regulatory Commis- 
sion conducted a review of radiation protection in the USEC-operated areas and the 
State of Kentucky has increased offsite monitoring. 

The DOE investigatory team is currently in the process of analyzing and vali- 
dating its initial findings and preparing a final report to the Secretary. After being 
briefed on the team’s initial observations. Secretary Richardson ordered a one-day 
safety stand down at the Paducah Site. While the team found that there had heen 
safety improvements in recent years, some practices needed to be further improved 
and the Secretary felt that the cessation of activities would provide an opportunity 
for both workers and managers to focus on safety, raise concerns and make sugges- 
tions for improved operations. 
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In its initial observations, the investigatory team verified earlier findings that 
DOE operations at Paducah do not present imminent hazards to the workers or the 
public. As is the practice in the Department’s Safety Management Evaluations con- 
ducted by the EH Oversight staff, the team also identified areas which would ben- 
efit from improvement in radiological protection, procedures and conduct of oper- 
ations. 

In response to the on-site investigation’s preliminary results, DOE field and pro- 
gram management has identified initial actions to respond to these concerns. 

Preliminary Phase One Findings 

• Radiological Protection. The team observed that the Paducah radiological protec- 

tion program was improved in the early 1990s. At the same time, a greater de- 
gree of discipline, formality and oversight is still needed to fully protect workers 
to assure that worker exposure to legacy radiological hazards is maintained as 
low as reasonably achievable (ALARA). For example, the team found that 25 
subcontractor employees working on a project in the uranium hexafluoride 
(UF6) cylinder yard since May could be subject to radiological exposure of great- 
er than 100 millirem in one year and should have worn dosimetry badges. 
While this level of exposure is not a health hazard in itself, DOE ALARA regu- 
lations require that such workers wear personal dosimetry badges at this level 
of exposure. As a result of this finding, the site stopped work, conducted appro- 
priate training, and issued dosimetry badges to the workers. 

The team also identified a number of radiologically contaminated areas on 
DOE property that were not adequately controlled in accordance with DOE re- 
quirements. Workers have not received training on the hazards associated with 
working with transuranics since 1992 and such training is not part of the site 
safety training courses. Workers were also seen handling drums that contained 
uncharacterized waste and quantities of concentrated Technicium-99. Finally, 
the team observed weaknesses in the controls that are essential to radiological 
protection, such as radiation work permits, procedures and procedure adher- 
ence, and air monitoring. 

To address these findings, DOE field management will initiate an independent 
and detailed review of the Ilechtel Jacobs Company radiation protection program 
and its implementation at Paducah. They will also work with the State of Kentucky 
and EPA Region IV to assure that site postings of contaminated areas, as called for 
in approved CERCLA or RCRA decision documents, are adequate. 

• Enviromental Protection. The cleanup of Paducah is covered under a legally en- 

forceable agreement with the Commonwealth of Kentucky and the EPA Region 
IV. The agreement assigns cleanup priorities and schedule for completing work. 
Over the last several years, work has been performed in cooperation with the 
State and EPA to address the immediate risks to public health and environ- 
ment, and the site is currently in compliance with that agreement. Activities 
have included providing an alternate water supply to off-site residents and the 
construction of groundwater collection and treatment facilities to control offsite 
groundwater contamination. The investigatory team reviewed progress under 
the agreement and focused on numerous potential sources of continuing ground- 
water and surface water contamination covered under the agreement that have 
not yet been fully isolated or effectively mitigated. These include unlined con- 
taminated landfills, scrap yards, burial grounds and spill sites. 

Under the requirements of the cleanup agreement signed in 1998, character- 
ization and cleanup of hazardous facilities and materials has been ongoing at 
the site in accord with a prioritized schedule that contemplates completion of 
cleanup in 2010. Nonetheless, the team has identified potential hazards that it 
believes should receive greater priority. For example, material storage areas 
(DMSA) contain significant volumes of uncharacterized scrap equipment and 
materials that are potential hazards to workers. Further, process buildings that 
have been shutdown for more than 20 years contain significant amounts of 
uncharacterized hazardous materials including uranium in ventilation ducts 
and piping, receiver ash, and transuranic contamination. Although surveillance 
and maintenance is conducted, these buildings continue to deteriorate and are 
not included in the 2010 cleanup schedule. The team recommended that the 
hazardous materials should be removed, and that these buildings be maintained 
in a condition that protects workers and the public and minimizes the risk and 
cost of eventual decommissioning. 

As observed in previous site reviews, many of the 30,000 55-gallon drums of 
low-level waste onsite are stored outside in the elements or on unpaved ground 
while awaiting shipment. Because of the need to address competing priorities, 
the planned disposal date for these wastes is not until 2012. As also previously 
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identified, the nearly 37,000 uranium hexafluoride (UF6) cylinders are also 
stored onsite in the open, and constitute long-term radiological and chemical ex- 
posure hazards to workers and the public. 

The team reviewed detailed sample results from cascade-processing equip- 
ment that was transferred to private industry in 1997 and 1998. Approval of 
these transfers was based on the site policy of using DOE’s uranium release cri- 
teria, rather than DOE’s more restrictive criteria for release of transuranic-con- 
taminated material. Samples indicated that the equipment contained very 
small, but detectable, quantities of plutonium, neptunium, and americium. The 
team noted that had appropriate criteria been applied, the release might not 
have been approved. 

Pending completion of the final investigation report, the Department officials re- 
sponsible for the Paducah site have identified a number of steps they will take im- 
mediately in response to these issues. First, the Department will examine existing 
State of Kentucky and USEC site air monitoring systems to confirm that these sys- 
tems would record any significant DOE contribution to overall site emissions. Sec- 
ond, the roofs of several shutdown but yet to be decontaminated buildings will be 
sampled to support fugitive-emissions calculations. Third, as required under 
CERCLA and the site’s cleanup agreements, regulators are now reviewing the Engi- 
neering Evaluation and Cost Analysis for the scrap metal piles and Drum Mountain. 
Characterization and concurrent disposal of these materials are scheduled to begin 
late in the summer of 2000. Finally, additional sampling and analysis of off-site 
areas will be carried out. 

As a further step to address hazards, the Bechtel Jacobs corporate “Safe Work Op- 
erations Workshop,” initially developed for the Oak Ridge site, will be adapted for 
Paducah-specific issues and presented at Paducah. Bechtel Jacobs will also delelop 
and present a detailed radiation safety and environmental protection program train- 
ing module to all personnel who oversee the safety performance of subcontractors. 
Finally, DOE will station two full-time Facility Representatives at Paducah to over- 
see field activities that affect environment, safety and health. 

The investigation team will present its full report to the Secretary by September 
30. In the meantime, DOE managers will continue to identify responses to the 
team’s findings. We expect to complete the second phase of the Paducah investiga- 
tion by the end of the year. The team will initiate its work at the Portsmouth plant 
in mid-December, to be followed by the investigation at Oak Ridge. 

Determine Flow of Recyeled Materials Through the DOE Complex 

DOE and its predecessor agencies produced more than 100,000 metric tons of re- 
cycled feed or waste streams containing trace quantities of fission products and plu- 
tonium. This material was sent not only to Paducah, but also to other sites in the 
DOE complex. Today, our understanding of where that material went is limited. 
Secretary Richardson requested a study that would provide a clear understanding 
of the flow and characteristics of this recycled material. 

The first figure attached shows the historical flow of recycled uranium throughout 
the Department of Energy complex, as we currently understand it. Typically, the 
spent fuel from the production reactors was reprocessed in separations facilities that 
recovered the plutonium and uranium, while also separating out almost all of the 
fission products. The separated uranium was converted to uranium oxide (UOe) and 
shipped to Paducah or other sites. The figure also shows an interaction with foreign 
military and commercial sources. 

We are concerned not only with the flow of this material, but also its characteris- 
tics such as the level of residual plutonium and fission products. Past DOE studies 
have suggested that no consistent or generally-accepted specification existed for the 
maximum allowable amounts of transuranics and fission product elements in the re- 
cycled material, although specifications were generally low (i.e. in the range of 10 
parts per billion (ppb) plutonium). Occasionally, specifications could be exceeded, 
and for certain other recycled uranium bearing materials, we know that level of plu- 
tonium was higher. 

The figure also shows that Paducah would send uranium-bearing ash to Fernald 
for recovery. A 1985 DOE review revealed that in June 1980, the level of plutonium 
in some of the ash was between 67 ppb and 7,757 ppb (average about 1123 ppb). 
Other processes associated with the flow of recycled uranium may have also con- 
tained higher concentrations of transuranics, e.g. plutonium, neptunium and ameri- 
cium. One of the waste streams on the figure is shown in color to reflect that the 
operation of washing uranium feed cylinders produced waste that may have been 
higher in transuranics. The material mass flow review we have initiated will look 
into this aspect of the uranium stream. 
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The second figure shows the operating periods of the facilities involved in recy- 
cling uranium. As you can see, recycle activities began in the early 1950s, and there 
were many sites and facilities involved in this work. Among these 13 sites, several 
facilities have been decommissioned, making records retrieval more difficult. The 
data on this chart is preliminary. We will have a more complete and accurate pic- 
ture as the mass flow project progresses. 

The mass flow project will address the flow and characteristics of recycled ura- 
nium over the last fifty years. The specific goals are to: 

• Identify the mass flow of recycled uranium throughout the DOE complex from 

early production to mid-1999 and create a publicly-available unclassified inter- 
site flowsheet. 

• Identify the characteristics of, and contaminants in, the major uranium streams, 

including the technetium, neptunium, plutonium or other radioactive content of 
concern to worker or public health and safety. 

• Conduct site mass balance activities to identify any significant concern for poten- 

tial personnel exposure or environmental contamination. 

We expect this work to be complete by June 2000. 

'Worker Exposure Assessment Project 

An important paint of the Secretary’s response to concerns at Paducah is to fully 
address health concerns of current and former Paducah workers, especially where 
records are less than complete, or where worker exposure to plutonium and other 
materials has not been well characterized. To address this gap, an aggressive and 
exhaustive search of records will be conducted at Paducah for the time period rang- 
ing from the early 1950s to the present. Assessments will then be performed by ana- 
lyzing the exposure records of current and former workers to determine the extent 
and nature of exposures, focusing on exposure to transuranics. The activity will in- 
clude identifying, retrieving and reviewing exposure records. Should records prove 
to be poor or non-existent, DOE would perform detailed reviews of relevant plant 
process and monitoring data as well as extrapolations based on available exposure 
information. 

The goal of this effort, managed by the DOE Office of Environment, Safety and 
Health and conducted by a team from the University of Utah, is to establish the 
potential ranges of worker radiation exposures and identify, document and commu- 
nicate the radiological issues that may have affected worker health at the Paducah 
site since its opening. This work will help inform Paducah workers of their potential 
radiation exposure and will help determine whether there may be any potential for 
adverse worker health impacts from radiation exposure while working at the Padu- 
cah plant. 

The project began the week of September 13, 1999 when the University of Utah 
team began to interview workers and conduct an on site records search. The project 
is expected to take six months and consists of the following subtasks: 

• Mapping the various processes conducted at Paducah and identifying the associ- 

ated potential radiological hazards, over time. This will include identification of 
any events, such as equipment modernization, accidents, etc., that may have 
presented potential radiological hazards to the workers; 

• Identify, retrieve and evaluate radiological and worker exposure records to deter- 

mine what the available records tell us about radiological conditions and worker 
radiation exposure data at the site; 

• Establish the feasibility of conducting a bioassay program for workers that would 

measure actual individual radiation dose taken in the person; 

• Establish the feasibility for and possibly conduct a radioassay, of residual mate- 

rials at Paducah that would determine the radiological content of those mate- 
rials and be useful in determining hazards workers were exposed to. 

• Develop occupational exposure profiles. This subtask will compile all information 

gained in previous subtasks to develop “bounds” or ranges of possible radiation 
exposures of workers at Paducah. 

• Conduct a worker communication program to ensure that workers understand and 

accept the process use and the results obtained. 

With the possible exception of the bioassay program, this project is expected to 
be complete by April 2000. 

Medieal Monitoring for Current and Former Workers 
Under an ongoing DOE program being conducted at a number of DOE sites, med- 
ical monitoring is being provided to 1200 former workers at the gaseous diffusion 
plants (400 workers per year per plant). As part of the Secretary’s action plan, the 
program will be expanded to include additional former employees at each site as 
well as current worker at each site. The program provides an objective, independent 
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and expert evaluation of the health status of workers. The accompanying edu- 
cational program will help workers understand prior exposures and current health 
risks. 

As in the current program, medical screening will be conducted for health hazards 
associated with exposure to a wide range of hazards related to a participant’s work 
at the facility. The actual screening tests conducted will be tailored to a worker’s 
exposure history and will generally include a physical examination, blood tests, and 
chest x-rays. Where warranted by a worker’s exposure history, specialized tests and 
other specialized screenings will be conducted. Physicians will review individual test 
results from the screening program and communicate results to program partici- 
pants. They will call patients to communicate any urgent findings based on exami- 
nations and inform them of any need for follow-up. Project personnel will also advise 
participants whom need medical follow up about possible sources of health care. 

The DOE-funded medical monitoring program will be independently implemented 
by a consortium of organizations and staffed by highly qualified physicians and 
other health professionals specializing in the field of occupational health. 

Compensation for Sick Workers 

Although the use of recycled reactor tailings was discontinued by the 1970s, pluto- 
nium and other transuranic residues are still present in small quantities at each 
facility. Concerns have been expressed that, until 1990, workers may not have been 
adequately informed about the contamination or trained in work practices designed 
to protect them from the possible health impacts of such exposures. Enhanced work- 
er protection programs for the protection of workers from the hazards of plutonium 
and other radioactive materials were required after 1990. 

Secretary Richardson recently announced that the Administration would propose 
legislation to establish a targeted pilot program to provide compensation for Padu- 
cah workers who have cancer as a result of job-related exposures. It is the intent 
that this be a pilot project that will be able to inform our understanding of possible 
health impacts at the other gaseous diffusion plants. At the same time, the White 
House National Economic Council is leading a study of the relationship between oc- 
cupational disease and work at all DOE sites and the adequacy of workers’ com- 
pensation programs. The details of the proposed Paducah pilot are being discussed 
within the Administration and we hope to propose legislation shortly. 

Conclusion 

Finally, Mr. Chairman, I want to emphasize that Secretary Richardson, on behalf 
of the entire Administration, takes the concerns that have been raised seriously and 
is committed to investigate and resolve them. The investigation is both independent 
and comprehensive. As you have seen, it has already begun to serve to get out the 
facts and correct any current safety shortcomings. The existing environmental com- 
pliance agreement that guides remedial actions and schedules at the site has been 
agreed to by DOE, the State of Kentucky and the Environmental Protection Agency. 
Where the investigation team’s initial observations suggest that modifications to 
this agreement, including adjustments in priorities, may be warranted to protect the 
public and worker health and safety, we will pursue them. 

We need to determine whether the Department has known of the presence of plu- 
tonium and other transuranics at Paducah and other sites. We also need to deter- 
mine how well the workers knew of the hazards they were working with, and how 
well they were protected from these hazards — even in very small amounts. We will 
learn much more as our investigation moves ahead and seeks to confirm — in today’s 
regulatory environment — whether the presence of these materials represented a po- 
tential health risk at Paducah or any other DOE plant. 

We will continue our efforts in a manner that is forthright and responsive to the 
public’s need for timely information, while at the same time being careful that our 
answers are correct. We will also continue to work in a cooperative and transparent 
way with the workers, their representatives, the public, and the Congress. Secretary 
Richardson has made it clear that the days of secrecy and hiding information are 
over. We are committed to getting accurate information and doing so in a respon- 
sible manner. We are also committed to treat the veterans of the Cold War with 
dignity and with fairness. 

Thank you for the opportunity to testify. I would be happy to answer questions 
from any of the Subcommittee members. 
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Mr. Upton. Thank you, Mr. Michaels. 
Mr. Green. 


TESTIMONY OF RICHARD D. GREEN 

Mr. Richard Green. Mr. Chairman and members of the sub- 
committee, thank you for the opportunity to talk about Paducah 
today. I am Richard Green, Director of EPA’s Waste Management 
Division in EPA’s Region 4 office in Atlanta. I am responsible for 
our programs dealing with hazardous substance regulation and 
cleanup, primarily under the Comprehensive Environmental Re- 
sponse Compensation Liability Act, CERCLA, or Superfund, and 
the Resource Conservation Recovery Act, or RCRA. 

EPA’s role at DOE’s Paducah plant and my remarks focus on 
EPA’s oversight role as overseers of DOE’s cleanup. EPA also has 
regulatory responsibilities for facility compliance with permits for 
its industrial operations which are governed by a variety of other 
environmental laws which did not apply until relatively recently in 
the plant’s operation history. 

The Commonwealth of Kentucky is authorized as the primary en- 
vironmental regulator in lieu of EPA under many EPA statutes 
and we work closely with Kentucky in providing oversight of DOE’s 
activities pursuant to those authorities. 

I want to preface my comments about the cleanup at Paducah by 
saying that EPA takes the concerns of current and former workers 
regarding possible exposures in the DOE workplace very seriously. 
My focus on the cleanup program does not imply any disinterest in 
those concerns whatsoever. Personally, I was moved by testimony 
that we heard earlier today on Panel I. However, my remarks will 
address efforts under EPA’s authorities to effect cleanup and to 
protect nearby populations. 

I continue to follow the news reports about Paducah and the ef- 
forts by DOE’s team investigating health and safety issues. There 
is so much to do at the site that it was difficult to even determine 
where to start several years ago. We have been actively working 
to require cleanup to take place. In fact, EPA Kentucky and DOE 
facility representatives are ready now to reprioritize cleanup activi- 
ties to address issues such as the removal of the scrap metal piles. 
We welcome the opportunity to work with DOE and Kentucky to 
identify other cleanup activities that can be accelerated. 

In November 1988, EPA issued a CERCLA 104/106 administra- 
tive consent order by which DOE agreed to protect nearby home- 
owners from contaminated groundwater and to clean up any re- 
lated contamination serving as the source for that problem. Under 
this order, DOE has supplied drinking water to private residences, 
continues to conduct monthly sampling of drinking water and has 
completed an initial investigation to determine all sources of the 
contaminants, including radionuclides which exceed Safe Drinking 
Water Act requirements. The DOE immediately agreed to provide 
bottled drinking water to nearby residents. Working with EPA and 
Kentucky, DOE extended water lines to homes in the area of con- 
tamination and initiated an environmental study to determine the 
nature and extent of the contamination that caused the offsite re- 
lease as well as to identify other problem areas. 
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The outgrowth of this initial work under the administrative order 
resulted in two key Superfund Records of Decision or RODS having 
to do with the northwest plume and the northeast plume, the two 
major groundwater contamination plumes which are advancing 
from the site to the Ohio River reportedly at about a foot a day. 
These decisions require the Department to extract and treat the 
most contaminated groundwater that is underlying the site. They 
represent EPA’s requirement for early action under Superfund 
whenever possible, and they are operating right now but they are 
not the final remedy. 

While these initial cleanup actions were underway, the site was 
proposed for the National Priorities List, the Superfund list in 
1993, and finalized on that list in May, 1994. Here is a summary 
of what we have required under the order and the NPL listing so 
far: EPA Kentucky and the facility have identified areas of known 
or suspected contamination. We have set priorities for study and 
cleanup and implemented detailed studies of the highest priority 
sites. These include additional areas of groundwater contamination 
that have been identified, water and sediments of streams near the 
facility, soils onsite and across the plant for disposal. Six remedial 
actions have been selected and implemented addressing ground- 
water, sediments in ditches, and surface soil at areas within the in- 
dustrial complex. Two removal actions have been taken, one for a 
radiologically contaminated rubble pile off the complex and a sec- 
ond for PCB contaminated soils within the complex. 

Several detailed remedial investigations are underway and more 
are set to begin as early as this month. We signed a Federal facili- 
ties agreement with DOE and Kentucky in February 1998. It helps 
coordinate the actions of the three parties and sets milestones. It 
requires the three agencies to coordinate with the public about 
cleanup efforts and to participate in a site-specific advisory board 
which consists of 18 or 20 local representatives. 

The actions taken thus far, while significant and appropriate, are 
by no means sufficient to address all of the known or potential con- 
tamination associated with the facility. EPA’s context for approach- 
ing its oversight of the facility’s cleanup is that Paducah, just as 
the rest of the nuclear weapons complex, was self-regulated 
throughout much of its operational history. That leads us to expect 
to find additional areas of contamination, such as the landfills re- 
ferred to by Mr. Garland in the Panel I testimony. 

Setting priorities between response to known problems and 
searching for unknown or suspected problems is a challenge but it 
must be done. We take the community’s concerns extremely seri- 
ously, and we are pleased that DOE has expressed interest in de- 
veloping a strategy to investigate offsite areas that may contain 
hazardous waste. 

The environmental priorities at Paducah should be reconsidered 
in light of new concerns being raised. EPA supports a differently 
balanced response to known problems as well as a broad-based 
search for any areas that may be contaminated but not presently 
known. We have done a lot here, but a lot remains to be done. Pa- 
ducah has been constrained not only by the DOE budget, but in our 
opinion by DOF’s allocation of that budget, particularly regarding 
cleanup funding. Indeed we have been told by DOE that they will 
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not be able to meet even the baseline commitments in the FFA be- 
ginning in about the year 2001. EPA does not accept this expla- 
nation and we have refused to renegotiate the FFA down. DOE and 
Kentucky are ready to reallocate priorities, add additional actions, 
and accelerate response at the site. Thank you. 

[The prepared statement of Richard D. Green follows:] 

Prepared Statement of Richard D. Green, Director, Waste Management 
Division, U.S. Environmental Protection Agency, Region IV 

Mr. Chairman, members of the Subcommittee, thank you for the opportunity to 
be here today. I am Richard D. Green, Director of EPA’s Waste Management Divi- 
sion in the Agency’s Region 4 office, Atlanta, Georgia. I am responsible for our pro- 
grams dealing with hazardous substance regulation and cleanup, primarily under 
the Comprehensive Environmental Response, Compensation and Liability Act, and 
the Resource Conservation and Recovery Act. EPA’s role at the Department of Ener- 
gy’s Paducah Gaseous Diffusion Plant in Kentucky, and my remarks, focus on EPA’s 
oversight role as overseers of the Department of Energy’s cleanup. EPA also has 
regulatory responsibilities for facility compliance with permits for its industrial op- 
erations governed by a variety of other environmental laws. The Commonwealth of 
Kentucky is authorized as the primary environmental regulator in lieu of EPA 
under many EPA statutes, and we work closely with Kentucky in providing over- 
sight of doe’s activities pursuant to those authorities. 

I want to preface my comments about the cleanup at Paducah by saying that EPA 
takes the concerns of current and former workers regarding possible exposures in 
the DOE workplace very seriously. My focus on the cleanup program does not imply 
any disinterest in those concerns. Rather, my remarks will address efforts under 
EPA’s authorities. 

I continue to follow the news reports about Paducah and the efforts by the DOE’s 
team investigating health and safety issues. The cleanup of Paducah is a large and 
complex task and has been receiving priority attention. In fact, EPA, Kentucky, and 
DOE facility representatives stand ready to reprioritize cleanup activities to address 
issues such as the removal of the scrap metal piles. EPA welcomes the opportunity 
to work with DOE and Kentucky to identify other cleanup activities that can be ac- 

On November 23, 1988, EPA issued a CERCLA 104 /106 Administrative Consent 
Order by which DOE agreed to protect nearby homeowners from contaminated 
groundwater and to cleanup any related contamination serving as the source for 
that problem. Under this order, DOE has supplied drinking water to private resi- 
dences, continues to conduct monthly sampling of drinking water, and has com- 
pleted an initial investigation to determine all sources of the contaminants, includ- 
ing radionuclides, which exceed Safe Drinking Water Act requirements. The Depart- 
ment immediately agreed to provide bottled drinking water to nearby residents. 
Working with EPA and Kentucky, DOE extended water lines to homes in the area 
of contamination and initiated an environmental study (known as the Phase I study) 
to determine the nature and extent of the contamination that caused the offsite re- 
lease, as well as identifying other problem areas. 

The outgrowth of the initial work required by the Administrative Order resulted 
in two key CERCLA Records of Decision: Interim Remedial Action of the Northwest 
Plume, and the Interim Remedial Action of the Northeast Plume. These two cleanup 
decisions require the Department to extract the most contaminated groundwater un- 
derlying the site. While these initial cleanup actions were underway, the site was 
proposed for the National Priorities List in 1993, and in May 1994, EPA finalized 
the addition of the facility to the Superfund National Priorities List. 

EPA, Kentucky and the facility have identified areas of known or suspected con- 
tamination, set priorities for study and cleanup and implemented detailed studies 
of the highest priority sites. These include additional areas of groundwater contami- 
nation, water and sediments of streams near the facility, soils on-site, and areas the 
Plant used for disposal. Six remedial actions have been selected and implemented 
addressing groundwater, sediments in ditches, and surface soil at areas within the 
industrial complex. Two removal actions have been taken, one for a radiologically 
contaminated concrete rubble pile off the industrial complex and a second for PCB 
contaminated soils within the complex. Several detailed remedial investigations are 
underway and more are set to begin as early as this month. 

While these actions were being planned and implemented, a Federal Facility 
Agreement pursuant to CERCLA Section 120 was negotiated and signed February 
13, 1998. The FFA helps coordinate the actions of DOE, EPA, and Kentucky and 
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sets milestones for DOE’s cleanup program. The Agreement also requires the three 
agencies to coordinate with the public about cleanup efforts and to participate in 
the Site Specific Advisory Board formed in August 1996. 

The actions taken thus far, while significant and appropriate, are by no means 
sufficient to address all of the known or potential contamination associated with the 
Paducah facility. EPA’s context for approaching its oversight of this facility’s clean- 
up is that Paducah, just as the rest of the nuclear weapons complex, was self-regu- 
lated throughout much of its operational history. That leads us to expect to find ad- 
ditional areas of contamination, both on and off-site. Setting priorities between re- 
sponse to known problems and searching for unknown or suspected problems will 
always be a formidable challenge. The community’s concerns regarding additional 
unknown areas of contamination are taken very seriously by this Agency. 

The environmental priorities at Paducah should be reconsidered in light of new 
concerns being raised. EPA supports a differently balanced response to known prob- 
lems as well as a broad-based search for any areas that may be contaminated but 
not presently known. 

Mr. Whitfield [presiding]. Dr. Knapp. 

TESTIMONY OF MALCOLM R. KNAPP 

Mr. Knapp. Thank you for the opportunity to discuss the NEC’s 
responsibilities regarding Paducah. I will briefly summarize our re- 
sponsibilities, the risks posed to workers and the public, and our 
current regulatory actions. 

The Energy Policy Act of 1992 assigns the NEC responsibility for 
regulating the safety, safeguards and security of the gaseous diffu- 
sion plants, and we take these responsibilities very seriously. We 
certified the plants in November 1996 and assumed regulatory re- 
sponsibility in March 1997. As stated in our reports to Congress in 
1998 and 1999, we have determined that both plants are operating 
safely and in accordance with our requirements. 

Under the USEC lease agreements, certain areas are not in- 
cluded within the leased areas and these remain under DOE, not 
NEC regulatory responsibility. 

In the figure posted at my left, the blue areas in the Paducah 
plant remain under DOE’s authority and responsibility. The cream 
areas are the responsibility of USEC, regulated by NEC. The light 
olive areas are areas of shared responsiMlities by USEC and DOE 
for access, and NEC regulates the USEC activities in those areas. 

Prior to our assumption of regulatory oversight in 1997, USEC 
performed a site-wide survey of indoor and outdoor areas of the 
plants to identify any contaminated areas. They placed placards in 
those contaminated areas which USEC was releasing from DOE to 
identify them clearly, and they control these areas in accordance 
with their radiation protection program. 

Based upon our review of their records since 1997, worker radi- 
ation exposures at Paducah in NEC-regulated areas are very low 
and in compliance with NEC requirements. With respect to the 
public and the environment’s exposure, the report which USEC 
provided as part of its application for certification and a subse- 
quent report in 1997 show that with respect to USEC responsibil- 
ities, concentrations of transuranic radionuclides in airborne emis- 
sions, water samples, soil samples and sediment samples are with- 
in regulatory limits. 

With respect to current NEC regulatory actions, we maintain a 
staff of 2 full-time onsite resident inspectors at each plant who are 
tasked with monitoring day-to-day plant operations, including radi- 
ological control practices in the area of the facility for which we 
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have responsibility. In addition, inspections by both headquarters 
and regional specialists are conducted on about a monthly basis to 
assess performance of plant operations. 

An NRC inspection team comprised of health physics specialists 
conducted a confirmatory inspection of USEC’s radiation protection 
program during the week of August 20 at Paducah. While the team 
is reviewing the results of that inspection, it tentatively concluded 
that the USEC radiation protection program at Paducah is effective 
in identifying and controlling worker exposure to contamination. 
The team did identify two areas that require further investigation: 
the methodology USEC uses to assess transuranic uptakes, and the 
methodology USEC uses to determine the percentage of 
transuranics in the sites’ contamination. 

To conclude, USEC is operating the Paducah Gaseous Diffusion 
Plant safely and in accordance with NRC requirements. Neverthe- 
less, the recent series of articles has prompted additional scrutiny 
by the NRC to ensure continued protection of workers and the pub- 
lic from exposure to uranium and other radioactive materials. 

Although our ongoing inspection at Paducah raises several issues 
which require additional information and assessment, based on our 
reviews to date we have found existing exposures to USEC workers 
are well within NRC regulatory limits. 

That concludes my prepared testimony. I will be happy to answer 
questions. 

[The prepared statement of Malcolm R. Knapp follows:] 

Prepared Statement of Malcolm Knapp, Executive Assistant, Office of the 
Executive Director for Operations, Nuclear Regulatory Commission 

Good morning, my name is Malcolm Knapp and I am an Executive Assistant in 
the Office of the Executive Director for Operations. Thank you for providing me the 
opportunity to discuss the NRC responsibilities regarding the Paducah gaseous dif- 
fusion plant and associated current issues. I will briefly summarize these respon- 
sibilities, risks posed to workers and the public, and NRC’s current regulatory ac- 
tions related to the Paducah plant. 

NRC Responsibilities 

The Atomic Energy Act (AEA), as amended by the Energy Policy Act of 1992, as- 
signs NRC the responsibility for regulating the safety, safeguards, and security of 
the gaseous diffusion plants, which are owned by the Department of Energy (DOE) 
but leased and operated by the United States Enrichment Corporation (USEC), now 
a non-Government corporation. The NRC takes this responsibility for worker and 
public health and safety very seriously. NRC promulgated requirements in 10 CFR 
Part 76 on September 23, 1994, that provide the regulatory basis for NRC certifi- 
cation and inspection of USEC’s operation of the gaseous diffusion plants. A 1997 
Memorandum of Understanding (MOU) between DOE and NRC further clarifies 
NRC’s and DOE’s interactive roles for safety, safeguards, and security in those 
areas leased by USEC. 

NRC certified the gaseous diffusion plants in November 1996 and assumed regu- 
latory responsibility in March 1997. As stated in NRC’s reports to Congress in 1998 
and 1999, the NRC has determined that both plants are operating safely and in ac- 
cordance with NRC requirements. 

Areas Not Under NRC Responsibility 

Under the USEC-DOE lease agreement, certain areas within the plants are not 
included in the leased areas, and these areas remain under DOE, not NRC, regu- 
latory responsibility at Paducah. These are areas containing material from oper- 
ations conducted by DOE to support defense program activities (also known as leg- 
acy material) and areas containing significant quantities of high enriched uranium. 
DOE retains responsibility for environmental protection, safety, safeguards, and se- 
curity for these excluded areas, and DOE retains responsibility for environmental 
restoration activities and waste management of the legacy material. Some areas 
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within USEC leased buildings are not part of the leased USEC space, these areas 
were retained by DOE and are used to store or contain DOE legacy material. These 
areas are physically delineated as DOE space and are not subject to NRC regula- 
tion. Under the Atomic Energy Act, unless expressly stated otherwise by statute, 
the NRC does not regulate DOE activities. 

Contamination 

Prior to NRC’s assumption of regulatory oversight in March 1997, USEC per- 
formed a site-wide survey of indoor and outdoor areas of the plants to identify any 
contaminated areas. USEC placed placards in those contaminated areas which 
USEC was leasing from DOE and which were to be under NRC jurisdiction to iden- 
tify clearly these contaminated areas. In addition, any USEC areas which become 
contaminated as a result of USEC operations, for example, maintenance activities, 
are decontaminated or marked by USEC as contaminated areas. In each of these 
cases, USEC controls these areas in accordance with its Radiation Protection Pro- 
gram as described in the Safety Analysis Reports. 

Areas under NRC jurisdiction are routinely surveyed for contamination. USEC 
surveys the lunchrooms and breakrooms in the cascade building area control rooms 
daily during the work week to verify that any contamination levels are below limits 
that ensure public and plant staff safety. In addition, onsite NRC resident inspec- 
tors regularly assess contamination controls to determine the effectiveness of the 
plant Radiation Protection Program. In general, these assessments which are re- 
ported by the resident inspectors in their monthly reports, have found that USEC’s 
contamination controls in place on USEC leased space are consistent with the plant 
Radiation Protection Program and are, therefore, acceptable. 

'Worker Exposure 

Worker exposure occurs from the inhalation or ingestion of radioactive material 
(internal dose) and exposure to radiation from sources outside the body (external 
dose). Both doses are added together to calculate total dose. 

Based on NRC review of USEC records since 1997, worker radiation exposures at 
Paducah in NRC-regulated areas are very low and in compliance with NRC require- 
ments. The program uses personnel dosimetry (badges) for monitoring and recording 
external radiation exposures and analysis of urine samples to monitor and estimate 
worker internal radiation exposures. Radiation doses are reported in units of rem 
or millirem (1000 millirem equals 1 rem). The NRC annual dose limit for a worker 
from NRC licensed operations is 5 rem. 

In 1997, those Paducah workers who did receive a dose had an average annual 
total dose of 0.051 rem, while the average annual total dose at an NRC-licensed 
power reactor was 0.202 rem and at an NRC-licensed fuel cycle facility was 0.236 
rem. The largest total dose recorded in 1997 for any worker at the plant was 0.365 
rem. Less than 2% of that dose was estimated to be from internal radiological con- 
tamination. 

For 1998 the largest total dose recorded for any worker at the Paducah plant was 
0.382 rem. Again less than 2% of that dose was estimated to be from internal radio- 
logical contamination. To put these doses into perspective, the average dose from 
natural sources to a person in the United States is 0.300 rem per year and, as noted 
previously, the NRC annual limit on total dose from NRC licensed operations to a 
radiological worker is 5 rem. 

Public ! Environmental Exposure 

USEC provided to NRC and other regulatory agencies an environmental compli- 
ance status report containing then current environmental and effluent monitoring 
data as part of its application for certification. The report for 1997 is publically 
available and shows that concentrations of transuranic radionuclides in airborne 
emissions, water samples, soil samples, and sediment samples are within regulatory 
limits. 

Since NRC assumed regulatory oversight of the gaseous diffusion plants on March 
3, 1997, NRC is not aware that any disposal by USEC of radioactive waste from 
Paducah has occurred at other than authorized disposal facilities. Although portions 
of the USEC-leased areas are contaminated with radioactive materials and will re- 
main contaminated during enrichment operations, these areas will be decommis- 
sioned by DOE after the USEC lease is terminated and prior to release of the site 
in accordance with criteria established by DOE. 

No Current Activities Involving Recycled Uranium or Precious Metals 

The reactor tails program, which enriched recycled uranium recovered from re- 
processed defense reactor fuel, was conducted by the Atomic Energy Commission 
(AEC) and DOE before USEC took over plant operations and before NRC assumed 
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regulatory oversight of the gaseous diffusion plants on March 3, 1997. The recycling 
of precious metals also was conducted at Paducah by the AEC and DOE before NRC 
assumed regulatory oversight of the gaseous diffusion plants. Although both the re- 
actor tails and precious metals recycling programs were completed before USEC 
took over plant operations, USEC’s worker protection programs are required to as- 
sess the potential impacts of contaminants from both historical and current oper- 
ations that may impact the work environment. 

Current Regulatory Actions 

The NRC maintains a full-time staff of two onsite resident inspectors at each 
plant who are tasked with monitoring day-to-day plant operations, including radio- 
logical control practices, in those areas of the facility for which NRC has regulatory 
responsibility. In addition, inspections by both Headquarters and Regional specialist 
inspectors are conducted on about a monthly basis to assess performance of plant 
operations. 

An NRC inspection team comprised of health physics specialists conducted a con- 
firmatory inspection of USEC’s Radiation Protection Program at the Paducah plant 
during the week of August 30, 1999, and conducted a similar inspection at the 
Portsmouth plant the week of September 13, 1999. Eollowing a review of the results, 
the team expects to close the inspection in mid-October. The objectives of the inspec- 
tion are to confirm the adequacy of USEC’s: (1) understanding of the radiological 
contamination on site; (2) controls for worker protection for transuranics such as 
neptunium and plutonium, technetium and uranium radionuclides; (3) internal and 
external dose assessment program for these radionuclides; (4) characterization 
methodology for measuring these radionuclides; and (5) environmental and effluent 
monitoring practices for these radionuclides. 

Although the NRC inspection team is still reviewing the results of the Paducah 
and Portsmouth inspections, they have tentatively concluded that the USEC Radi- 
ation Protection Programs at Paducah and Portsmouth are effective in identifying 
and controlling worker exposure to contamination. Air sampling and work controls 
in areas where workers could possibly get exposed to plutonium contamination are 
effective and no internal exposures were indicated. The team identified two issues 
which require further investigation: (1) the methodology USEC uses to assess trans- 
uranic uptakes; and (2) the methodology USEC uses to determine the percentage 
of transuranics in the site’s contamination. USEC is preparing information to re- 
spond to these issues, and some members of the NRC inspection team returned to 
Paducah this week to follow up. Although the methodology used by USEC to assess 
internal dose is being evaluated further, the NRC has not found any indication that 
the annual dose to any worker or member of the public has approached NRC safety 
limits in portions of the facility that are regulated by NRC. Inspection exit meetings 
which are open to the public are anticipated to be held near the two sites in early 
October 1999. 

Conclusion 

In conclusion, USEC is operating the Paducah gaseous diffusion plant safely and 
in accordance with NRC requirements. Nevertheless, the recent series of articles 
has prompted additional scrutiny by the NRC to ensure continued protection of 
workers and the public from exposure to uranium and other radioactive materials. 
Although our ongoing inspection at Paducah raises several issues that require addi- 
tional information and assessment, based on our reviews to date, we have found 
that existing exposures to USEC workers at the plants are well within NRC regu- 
latory limits. 

Mr. Upton. Mr. Logan, I didn’t have an opportunity to talk to 
you, but I am delighted to see you and Dr. Volpe here and appre- 
ciate you taking time to come. You may proceed. 

TESTIMONY OF ROBERT W. LOGAN 

Mr. Logan. Thank you. My name is Robert Logan, and I am 
Commissioner of the Department for Environmental Protection in 
Kentucky, and with me I have Dr. Volpe who is Manager of the Ra- 
diation Control Branch in the Cabinet for Health Services. We ap- 
preciate the opportunity to speak before the committee about Ken- 
tucky’s efforts to address environmental issues at the Paducah 
Gaseous Diffusion Plant. 
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The Commonwealth is deeply concerned about the worker expo- 
sure to citizens in the area, but today my comments are focused on 
environmental issues. 

The Paducah Gaseous Diffusion Plant is situated in western 
Kentucky, located in McCracken County, approximately 9 miles 
west of Paducah and 3 miles south of the Ohio River on a 3,422- 
acre Federal reservation. DOE has had exclusive regulatory au- 
thority for radionuclides on their property. From 1952 until the 
mid-1970’s, DOE has had exclusive control over the waste gen- 
erated and disposed at the facility. The Kentucky Cabinet currently 
has regulatory authority for air quality, water and waste manage- 
ment. The State authority to regulate these concerns comes from 
the delegation of Federal environmental programs including the 
Clean Water Act, the Clean Air Act, the Resource and Conservation 
and Recovery Act, RCRA. 

The NRC, the U.S. Environmental Protection Agency, and the 
Cabinet for Health Services has primary jurisdiction for radioactive 
air emissions. EPA did not grant authority to address radioactive 
emissions to our air program until July 14, 1999. Based upon this 
grant authority, Kentucky has adopted subpart H of the Radio- 
nuclide Emission Standard for Hazardous Air Pollutants. The Cabi- 
net is currently reviewing the USEC Title 5 operating air permit 
application. 

In water, Kentucky began permitting the facility for water dis- 
charges in 1984 after delegation of the national pollution discharge 
elimination system. 

Under the NPDS program, the Cabinet has issued two permits. 
One permit focuses on discharge associated with plant operations, 
cleanup of groundwater plumes and contaminated soils and 
stormwater runoff from the storage areas and multiple landfills. 
This permit is issued to DOE and its operating contractor. 

The second permit is issued to USEC and addresses the process 
water from uranium enrichment, stormwater runoff from proc- 
essing and storage areas, cooling water and sanitary waste water. 

The DOE and USEC permits contain monitoring requirements 
and limitations for toxicity, metals, organics, radioactive materials, 
including uranium, technetium-99 and alpha beta particles and 
conventional pollutants. Kentucky performs quarterly inspections 
of both discharge permits. DOE performs monthly monitoring for 
conventional and quarterly monitoring for radionuclides. We have 
issued six Notices of Violations on these permits. These NOVs, as 
we call them, have been obtained for the corrective actions for the 
violations, and subsequent inspections of the plant have revealed 
that corrective actions were completed. 

In the area of waste, Kentucky has issued four waste manage- 
ment permits to the facility. In 1991, a hazardous waste permit 
was issued under subtitle C requirements under RCRA to DOE. 
This permit requires DOE to characterize and remediate contami- 
nation at over 200 contaminated areas at the facility. In April 
1991, Kentucky’s Cabinet issued a solid waste disposal permit for 
the disposal of residential waste generated at the facility. In Feb- 
ruary 1985, we issued a solid waste disposal permit for the disposal 
of inert solid waste generated at the facility. The residential and 
inert landfills were capped in 1995 and 1992 respectively. 
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In November 1996, Kentucky issued a solid waste disposal per- 
mit for the disposal of solid waste generated at the facility. DOE 
has appealed certain conditions contained if the permit. DOE is 
challenging Kentucky’s ability to require characterization of DOE’s 
solid waste prior to disposal and challenges the Cabinet’s authority 
to set limits on the level of radioactivity associated with solid waste 
that can be disposed of in a solid waste landfill. 

These challenges are currently pending in State and Federal 
court. These three permits were issued under subtitle D of the 
Solid Waste Disposal Act. Quarterly monitoring was required at 
these subtitle D landfills. This monitoring has identified chromium, 
technetium-99 and TCE as contaminants of the groundwater. Ken- 
tucky has required DOE to increase the frequency of its ground- 
water monitoring and to provide an assessment of the source of the 
groundwater contamination. DOE has advised Kentucky that con- 
tamination is not coming from these landfills. 

In addition to its regulatory authority, in 1991 the Common- 
wealth entered into an Agreement in Principle with DOE in which 
the Commonwealth conducts oversight of environmental remedi- 
ation. Under the Agreement in Principle, Kentucky has conducted 
18 separate studies at the facilities concerning the fate and trans- 
port of contaminants and their associated environmental impacts. 

Under health and safety, the Cabinet for Health Services’ efforts 
at the Paducah Gaseous Diffusion Plant have been redirected to- 
ward radiation monitoring and oversight of the DOE activities in 
order to ensure protection of public health and the environment. 
The Cabinet of Health Services provides technical advice for onsite 
and offsite radiation issues at Paducah. 

For example, in CHS’s activities during the period 1995 to 1999, 
they include the collection of over 4,500 samples from surface 
water, groundwater, soil sediments and vegetation in the vicinity 
of the plant. 

CHS has regulatory authority over radiological issues outside the 
facility boundary. The Department of Energy has regulatory au- 
thority under the Atomic Energy Act with respect to nuclear safety 
issues, including worker health and safety. We have also entered 
into Federal facilities agreement, a site management plan. In May 
1994 the facility was placed on EPA’s Superfund national priority 
list under CERCLA. Therefore, as a result of this listing, the Com- 
monwealth of Kentucky, the Department of Energy and U.S. EPA 
have entered into a Federal facilities agreement in 1998 which ad- 
dresses the overlapping responsibilities of the U.S. EPA under the 
State and RCRA and CERCLA. This establishes a cleanup time 
line for the facility of 2010. 

Kentucky has concerns about DOE’s ability to meet this deadline 
considering its current funding levels. The State is also concerned 
about the extent of remediation that DOE has proposed for the fa- 
cility, and in previous correspondence Kentucky has expressed 
these concerns to DOE management and members of the congres- 
sional delegation. We have placed correspondence in the record, 
and we want to note that on September 14, the Department of En- 
ergy press release has acknowledged our concerns. We hope DOE 
will in turn acknowledge this into action. 
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Soils at the site are collected and analyzed by DOE. Kentucky 
ensures the quality and accuracy of sampling by a protocol to split 
samples with the Department of Energy. Over 5,000 soil samples 
have been collected by Kentucky and DOE since 1990. The samples 
were tested for over 400 chemicals on the hazardous waste con- 
stituent list. 

Mr. Whitfield. Mr. Logan, we have your entire statement. If 
you would summarize. 

Mr. Logan. In summary, Mr. Chairman, Kentucky has several 
major issues that it wants to discuss. First and foremost is concern 
over soils contamination at the site. We have concerns about the 
groundwater contamination in the plume. We want to make sure 
that all of the information that has been developed we have re- 
ceived, and we are very concerned regarding the recent allegations 
that radioactive waste may have been disposed of at locations pre- 
viously unknown to the State, and we continue to urge DOE to pro- 
vide full accounting of its past disposal practices. And Kentucky is 
concerned that DOE is not receiving the funding necessary to con- 
duct the cleanup in a timely manner. 

Mr. Chairman, we believe Congress must provide adequate fund- 
ing to DOE to ensure the protection of the citizens and the environ- 
ment of the Commonwealth of Kentucky. 

[The prepared statement of Robert W. Logan follows:] 

Prepared Statement of Robert W. Logan, Commissioner, Kentucky 
Department of Environmental Protection 

Mr. Chairman and members of the committee my name is Robert W. Logan. I am 
Commissioner of the Department for Environmental Protection in the Kentucky 
Natural Resources and Environmental Protection Cabinet (NREPC). I have with me 
today Dr. John Volpe, manager of the Radiation Control Branch in the Kentucky 
Cabinet for Health Services. We are here to speak before the Subcommittee on 
Oversight and Investigations concerning the Paducah Gaseous Diffusion Plant 
(PGDP). The PGDP is a large, industrial complex situated in western Kentucky. It 
is located in McCracken County approximately nine miles west of Paducah and 
three miles south of the Ohio River on a 3,423 acre federal reservation. Seven hun- 
dred forty-eight acres are fenced and contain most of the areas used by the PGDP. 
Surrounding the plant is the West Kentucky Wildlife Management Area, composed 
of 2,781 acres and managed by the Kentucky Department of Fish and Wildlife Re- 
sources. The PGDP is a uranium enrichment facility owned and operated by the 
U.S. Department of Energy (DOE) from 1952 until 1993. On July 1, 1993, United 
States Enrichment Corporation (USEC) assumed operations at the plant. The main 
function of the plant is the enrichment of uranium. 

REGULATORY AUTHORITY 

DOE historically and currently has had exclusive regulatory authority for radio- 
nuclides on their property. From 1952 until the mid-1970’s, DOE had exclusive con- 
trol over the waste generated and disposed at the facility. 

The Kentucky NREPC currently has regulatory authority for air quality, water, 
and waste management. The state authority to regulate these areas comes from the 
delegation of federal environmental programs including the Clean Water Act, the 
Clean Air Act, and the Resource Conservation and Recovery Act (RCRA). 

Air 

Kentucky does not have complete authority for Title V of the Clean Air Act, how- 
ever, Kentucky has issued a series of 21 permits to DOE and its contractors since 
March 18, 1980. Air permits have generally not regulated radioactive emissions. The 
Nuclear Regulatory Commission, U.S. Environmental Protection Agency (USEPA), 
and Kentucky Cabinet for Health Services (CHS) have had primary jurisdiction over 
radioactive emissions. USEPA did not grant authority to address radioactive emis- 
sions to air until July 14, 1999. Based upon this grant of authority, Kentucky adopt- 
ed Subpart H, the radionuclide National Emission Standard for Hazardous Air Pol- 
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lutants (NESHAPS). The NREPC is currently reviewing the USEC Title V operating 
permit application. 

Water 

Kentucky began permitting the facility for water discharges in 1984 after delega- 
tion of the National Pollutant Discharge Elimination System (NPDES) permitting 
program to Kentucky in September 1983. Under the NPDES program, Kentucky 
NREPC issued two permits. One permit focuses on discharges associated with plant 
operations, cleanup of groundwater plumes and contaminated soils, and storm water 
runoff from storage areas and multiple landfills. This permit is issued to the DOE 
and its operating contractor. The second permit is issued to the USEC and address- 
es process water from uranium enrichment, storm water runoff from processing and 
storage areas, cooling water, and sanitary wastewater. 

The DOE and USEC permits contain monitoring requirements and limitations for 
toxicity, metals, organics (PCB and TCE), radioactive materials (Uranium and Tech- 
netium-99 and Alpha and Beta Particles), and conventional pollutants. 

Kentucky performs quarterly inspections of both discharge permits. DOE performs 
monthly monitoring for conventional pollutants and quarterly monitoring for radio- 
nuclides. Six Notices of Violations (NOVs) have been issued by Kentucky on these 
permits. These NOVs contained corrective actions for these violations. Subsequent 
inspections revealed that corrective actions were completed. 

Waste 

Kentucky issued four waste management permits to the facility. In 1991, a haz- 
ardous waste permit was issued under the subtitle C requirements of RCRA, to 
DOE. This permit requires DOE to characterize and remediate contamination at 
over 200 contaminated areas at the facility. 

In April 1981, Kentucky NREPC issued a solid waste disposal permit for the dis- 
posal of residential waste generated at the facility. In February of 1985, Kentucky 
NREPC issued a solid waste disposal permit for the disposal of inert solid waste 
generated at the facility. The residential and inert landfills were closed in 1995 and 
1992, respectively. In November of 1996, Kentucky issued a solid waste disposal per- 
mit for the disposal of solid waste generated at the facility. DOE has appealed cer- 
tain conditions contained in the permit. DOE is challenging Kentucky’s ability to 
require characterization of DOE’s solid waste prior to disposal and challenging the 
Cabinet’s authority to set limits on the levels of radioactivity associated with solid 
waste that can be disposed in a solid waste landfill. These challenges are currently 
pending in state and federal court. These three permits were issued under Subtitle 
D of the Solid Waste Disposal Act. 

Quarterly monitoring is required for the three subtitle D landfills. This moni- 
toring has identified chromium, Technetium-99 and trichloroethylene (TCE) as con- 
taminants of groundwater. Kentucky has required DOE to increase the frequency 
of its groundwater monitoring and to provide an assessment of the source of the 
groundwater contamination. DOE has advised Kentucky that the contamination is 
not coming from these landfills. 

Oversight 

In addition to its regulatory authority, in 1991 the Commonwealth of Kentucky 
entered into an Agreement in Principal with DOE in which the Commonwealth con- 
ducts oversight of environmental remediation. Under the AIP, Kentucky has con- 
ducted eighteen separate studies at the facility concerning fate and transport of con- 
taminants and their associated environmental impacts. 

Health and Safety 

The Cabinet for Health Services’ efforts at the PGDP have been directed toward 
Radiation Monitoring and Oversight of DOE activities in order to ensure protection 
of public health and the environment. CHS provides technical advice for on-site and 
off-site radiation issues at PGDP. For example, CHS’s activities during the period 
of FY1995 through FY1999 included the collection of over 4500 samples from sur- 
face water, groundwater, soils, sediment, and vegetation in the vicinity of the 
PGDP. In this time frame, CHS conducted 13,094 radiochemical analyses on the 
samples collected at PGDP and 15,773 quality control analyses to ensure the accu- 
racy and precision of PGDP sample results. 

CHS has regulatory authority over radiological issues outside the facility bound- 
ary. 

The DOE has regulatory authority under the Atomic Energy Act with respect to 
nuclear safety issues including worker health and safety. 
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Federal Facilities Agreement — Site Management Plan 

In May of 1994, the facility was placed on USEPA Superfund National Priority 
List under the Comprehensive Environmental Response, Compensation, and Liabil- 
ity Act (CERCLA). Therefore, as a result of this listing, the Commonwealth of Ken- 
tucky, the DOE and the USEPA, entered into a Federal Facilities Agreement (FFA) 
in 1998 which addresses the overlapping responsibilities of USEPA and Kentucky 
under the Resource Conservation and Recovery Act (RCRA) and CERCLA. 

The FFA established a clean up time line for the facility of 2010. Kentucky has 
concerns about DOE’s ability to meet this deadline considering its current funding 
levels. Kentucky is also concerned about the extent of the remediation DOE has pro- 
posed for the facility. In previous correspondence Kentucky has expressed these con- 
cerns to DOE management and members of our congressional delegation. We would 
like to place this correspondence into the record today. We want to note that a Sep- 
tember 14 DOE press release has acknowledged our concerns. We hope DOE will 
turn its acknowledgements into action. 

SITE CONTAMINATION 


Soils 

Soil samples are collected and analyzed by the DOE. Kentucky assures the quality 
and accuracy of sampling by a protocol to split samples with DOE. Over 5,000 soil 
samples have been collected by Kentucky and DOE since 1990. Over 400 chemicals 
on the hazardous waste constituent list, as well as gross alpha and beta particles, 
PCBs, Technetium-99 and other radioactive elements. 

Over 200 waste management units have been identified in the RCRA permit. Con- 
tamination at these units includes inorganics, metals, and radionuclides. The FFA 
requires DOE to submit a report detailing the overall soil contamination at the facil- 
ity by November 1999. Characterization and remediation of the soil is one of Ken- 
tucky’s highest priorities. 

Surface 'Water 

The USEC facility withdraws approximately 10 million gallons of water from the 
Ohio River daily for the uranium enrichment process. Process discharges are to Lit- 
tle and Big Bayou Creeks through permitted outfalls. These outfalls from the facility 
are monitored monthly by the NREPC and by the facility. Surface water and sedi- 
ment samples are collected semiannually along Little and Big Bayou Creeks. Soil 
in the discharge water (sediment) and process water are contaminated with low lev- 
els of PCBs, metals, and radionuclides. DOE has been notified about these contami- 
nants. 

Further, CHS performs a risk assessment of the radionuclides levels and where 
elevated levels are identified, DOE is notified by CHS. 

Groundwater 

Approximately 9 billion gallons of groundwater are contaminated in three ground- 
water plumes. Trichloroethylene (TCE) was detected in off-site residential wells in 
1988. Trichloroethylene (TCE) and Technetium-99 (99Tc) were discovered in private 
water wells north of the plant in August 1988. Kentucky notified potentially im- 
pacted residents and DOE. This prompted DOE to provide municipal water service 
to residences and businesses within the projected area of migration of the contami- 
nated groundwater. Ensuing investigations confirmed that TCE and Technetium-99 
(Tc99) were traveling off-site via two massive groundwater plumes, the Northeast 
Plume and Northwest Plume. The Drinking Water Policy Area was recently en- 
larged to accommodate a new plume (southwest plume). Most of the groundwater 
contamination is confined about 60 to 100 feet below the surface. Actions have been 
taken to monitor the progression of the groundwater plumes and to assure that no 
one is drinking and/or using impacted groundwater: (1) sealing and capping ground- 
water wells within the Drinking Water Policy Area, (2) converting residences to a 
municipal water supply, (3) conducting door-to-door surveys, (4) publishing a news- 
letter, (5) conducting well-record searches, (6) sampling outside the Drinking Water 
Policy Area, (7) notif 3 dng local drilling companies about the Drinking Water Policy. 
DOE is also monitoring outside the Drinking Water Policy Area and has installed 
pumps. They are treating wells to slow the progression of the plume. 

Since 1991 over 250 groundwater wells located at various depths have been mon- 
itored on a biweekly basis. Over 400 chemicals on the hazardous waste constituent 
list, as well as gross alpha and gross beta particles, Technetium-99 and other radio- 
active elements such as Uranium, are routinely monitored. Other radioactive ele- 
ments such as Thorium, Plutonium and Neptunium have been detected in a few 
groundwater wells at extremely low concentrations on an irregular basis. These in- 
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dude wells located on DOE reservation and property off-site. Over 10,000 ground- 
water samples have been collected by Kentucky and DOE since 1990. 

Interim corrective actions have already been implemented to slow down the pro- 
gression of the Northeast and Northwest Plumes 

To effectively clean up the groundwater, all sources of groundwater contamination 
must be identified and remedial actions designed to address the dense nonaqueous 
phase liquids (DNAPLS). Remediation of groundwater is also one of Kentucky’s 
highest priorities. 

Air 

The CHS installed and calibrated eight (8) continuous air samplers in the vicinity 
of the PGDP during FY 1997 to FY 1999. The CHS operates the eight air samplers 
to monitor airborne radioactive emissions from PGDP activities. Seven air moni- 
toring stations are located on the DOE reservation in the vicinity of plant. One air 
monitor is located approximately 5 miles southeast of the PGDP to determine back- 
ground activity. 

The CHS began collection and analyses of continuous air samples in January 1997 
following a start-up and calibration period during which field operational problems 
with the samplers were corrected and laboratory methods for analyzing the sample 
filters were developed. Filters from continuous air samplers are collected on a week- 
ly basis. In excess of 300 samples have been collected from January 1997 to present. 
The CHS conducted 645 radiochemical analyses on the samples. 

Analytical results from all continuous air sampler locations indicated that radi- 
ation activities were less than the maximum daily allowance, MDA, and, therefore, 
were below the background levels. In the event of exceedences, DOE is notified. 

Fish and Wildlife 

The West Kentucky Wildlife Management Area (WKWMA) surrounds the facility. 
The NREPC and Kentucky Department of Fish and Wildlife have worked since 1992 
to evaluate any adverse impact on the environment or wildlife in the WKWMA. 

Kentucky currently monitors deer, fish, and other wildlife in the WKWMA for con- 
tamination from the facility. PCBs found in fish collected and analyzed from the Lit- 
tle Bayou Creek prompted Kentucky to issue a fish consumption advisory in 1988. 
Low levels of plutonium were found in two samples of deer taken from the WKWMA 
in 1994. The levels did not pose a threat to health. Since that time, subsequent sam- 
pling has not revealed the presence of plutonium contamination in deer. Low levels 
of PCBs, metals and radionuclides have been found throughout the ecosystem in all 
levels of the food chain. Remediation of the site will be the only cure for these prob- 
lems. 

Community Relations and Outreach 

Since 1993, the NREPC, DOE and EPA produce a quarterly newsletter, “Ken- 
tucky Environmental Oversight News.” Over 2,300 individuals receive copies of the 
newsletter statewide. However, outreach is focused on the Paducah area. 

The NREPC, DOE and EPA began the process of development of a citizens’ advi- 
sory board in January 1995. The site specific advisory board (SSAB), created in 
1996, is composed of 12 board members from the community and five state and fed- 
eral regulatory agency representatives. The board meets periodically to discuss 
issues related to the permitting and corrective action. 

Additionally, in response to recent allegations about the facility, Kentucky has es- 
tablished a toll free number for citizens to obtain information about the facility and 
to voice their concerns. 

Summary 

Kentucky is concerned with the recent allegations that radioactive wastes may 
have been disposed at locations previously unknown to the NREPC. Therefore, we 
continue to urge DOE to provide a full accounting of its past waste disposal prac- 
tices. As noted Kentucky is concerned that DOE is not receiving the funding nec- 
essary to conduct the clean up in a timely manner. Therefore, we believe that Con- 
gress must provide adequate funding to DOE to ensure protection of the citizens 
and environment of the Commonwealth of Kentucky. 

Mr. Whitfield. Thank you, Mr. Logan. 

Dr. Knapp, in your opening statement toward the end, you were 
talking about the safety of the production facility operated by 
USEC. In closing, you said several other issues have been raised 
which we are looking at in more detail. What issues are you refer- 
ring to there? 
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Mr. Knapp. I was principally referring to the two that I men- 
tioned in the latter part of my testimony. They have to do with the 
methodology that USEC is using to assist transuranics uptakes 
and the methodology that they are using to determine the percent- 
age of contamination which is transuranics. 

In both cases, the percentages are low enough that we are very 
comfortable that workers are properly protected. That is contami- 
nation — that is, uptakes in general, as you heard from USEC ear- 
lier, are very low. They are less than 10 percent of NEC’s limits 
for worker exposure. A small fraction of those exposures result 
from transuranics. 

We want to better understand the methodology they use to cal- 
culate that fraction. So these are not significant issues but we sim- 
ply want to pursue them. It is an area where we want more com- 
fort with what is going on. We anticipate having this resolved by 
the time we formally close our inspection in October. 

Mr. Whitfield. Since USEC has had responsibility for the pro- 
duction facility, have they been cited or fined by NEC? 

Mr. Knapp. They have received a number of violations. They 
have received, I believe, 38 noncited violations, 62 Level 4, that is 
our lowest level of violation. They have been involved in 4 of what 
we call Level 3 violations, one of which did result in a civil penalty 
of $55,000. 

Eor perspective — and this is a comparison that it is difficult to 
make, this is a somewhat higher level of violation than we might 
find, say, for a 2-unit commercial plant regulated by the NEC, but 
I think it is also fair to say that this is a different kind of plant 
and they are coming under NEC regulation, which tends to result 
in a somewhat higher number of violations than we would expect 
after a few number of years. 

Mr. Whitfield. Is there a significant difference between NEC’s 
and doe’s health and safety requirements? 

Mr. Knapp. They are fundamentally identical. The bottom line, 
the requirements that we have for exposures to workers and the 
public, full body dose, dose to parts of the body, are identical. 

Mr. Whitfield. Mr. Green and Mr. Logan, if the site at Paducah 
was owned by a private company with the same problems, would 
you be treating them the same way? 

Mr. Eichard Green. Congressman, we probably would have 
done things similar to the way we have done them. We entered into 
early action with DOE. We asked them to provide bottled water. 
We do that on the private side regularly. We asked them to take 
interim action on the groundwater. We do that, too. They did it. 

We have an enforceable — we entered into an order with them, 
yes. Of course, the main difference in treating a Eederal facility is 
we really cannot say to them on the commercial — as we would to 
a commercial polluter and Superfund, if you don’t do this, we will 
do it and then we will send you the bill and we will cost-recover 
the money. However, sites this big are rare. We have nothing on 
the commercial side, at least in Eegion 4 that approaches this in 
terms of size or really seriousness. 

Mr. Whitfield. Would you have any ballpark figure of what you 
think it would cost to clean this up? 
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Mr. Richard Green. We have identified over 200 solid waste 
management units. We don’t have a handle yet on the extent of 
contamination offsite, and not even all of it onsite, as recent news- 
paper reports showed. 

Based upon what we know, however, DOE is saying — and we 
have no real reason to dispute it — that the total cost could reach 
over $200 billion. 

Mr. Whitfield. $200 billion? 

Mr. Richard Green. Yes, sir. 

Mr. Whitfield. Is that DOE-wide or is that just Paducah? 

Mr. Richard Green. No, sir, I believe it is just Paducah. Let me 
confer with Mr. Johnston. (Mr. Owendoff comes forward and states 
that $200 billion is the estimated cost of cleaning up the entire 
DOE complex.) 

Mr. Whitfield. Do you agree with that? 

Mr. Owendoff. I am Jim Owendoff. It is for the entire complex: 
Oak Ridge; Ridgeland in Washington; and Rocky Flats in Idaho. 

Mr. Whitfield. Mr. Logan, do you want to respond? 

Mr. Logan. Had this been a private corporation or private busi- 
ness, we would have not been as sensitive to the budget require- 
ments and the financial impact. We would have entered into simi- 
lar agreements and a plan of action for characterization and reme- 
diation and a timeframe for cleanup, but we would have probably 
accelerated the schedule. 

Mr. Whitfield. Dr. Michaels, we have talked a little bit today 
about the Tiger team report and you have just completed your 
Phase I assessment back to 1990; and at least my memory was 
that some of the same problems today were there back in 1990. A 
significant number of them were the same; is that correct? 

Mr. Michaels. It is correct, and at the same time it is not cor- 
rect. They can be characterized the same way, but the severity is 
quite different. You heard about a situation that is some ways is 
out of control. What we saw in a recent investigation on which I 
presented the preliminary findings, we found some concerns that 
we take very seriously, but they were in the area of discipline and 
ALARA, the lowest allowable exposure that we can reasonably 
achieve. And we want to reach that, and that is why we took it 
very seriously. You can’t say that it is the same extent of problems 
that the Tiger team saw. 

Mr. Whitfield. More severity than anything else? 

Mr. Michaels. Yes, but the areas in health physics or environ- 
mental contamination certainly were the same. 

Mr. Whitfield. Did you agree with Mr. Nemec’s statement that 
his reading and DOE’s reading on the cylinders were consistent 
with each other? 

Mr. Michaels. I haven’t looked at that carefully. I don’t think 
that they were necessarily inconsistent, but we took it seriously 
enough that we thought that people should be badged. 

Mr. Whitfield. Mr. Logan — well, to be fair about this, you have 
5 minutes, Mr. Strickland. 

Mr. Strickland. Thank you, Mr. Chairman. 

Dr. Michaels, I have lots of questions to ask you and I will try 
to ask them succinctly, and if you can give me an abbreviated re- 
sponse. 
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First of all, I have a document here sent by the Deputy Director 
of Naval Reactors, T.J. Glothier, regarding the pilot project, and it 
troubles me greatly. It argues against this effort. It says it would 
set a precedent for compensation of occupational radiation injury 
claims. The draft pilot program could establish an inappropriate 
precedent for other DOE and DOD activities where plutonium is 
handled. It says that the DOE proposal sets a precedent without 
identifying the full potential scope of the problem. 

And what this sounds like to me is an attempt to avoid responsi- 
bility and a fear of setting a precedent and accepting liability. 

Now I understand the need for caution, but we are talking about 
human lives and human health and safety, and it really troubles 
me that any part of our government would take such a cautious ap- 
proach. The benefit of the doubt ought to go to workers who have 
been inappropriately exposed to dangerous materials. That ought 
to be the position of this government. 

I have written the White House saying that the workers at Ports- 
mouth and the workers at Oak Ridge should not be excluded from 
this. I know that there was a facility that operated briefly at Ports- 
mouth — for I don’t know how long. It was shut down because they 
couldn’t contain the contaminants. Could you tell me how long that 
conversion facility at Portsmouth was operational? 

Mr. Michaels. I am sorry, I didn’t come prepared with that in- 
formation. I don’t think any of our staff here has it either. 

Mr. Strickland. Can you provide that? 

Mr. Michaels. Yes. 

Mr. Strickland. So you can’t tell me how much radiation was 
not contained and for how long it was not contained? 

Mr. Michaels. That’s correct. Even knowing how long it oper- 
ated, knowing what our records look like, I don’t think that I would 
be able to give you those answers. 

Mr. Strickland. So you can’t tell me what level of exposure 
workers at Portsmouth may have received while that plant was 
operational? 

Mr. Michaels. That is correct. We have this large investigative 
study that will look at that issue, among the other issues, but the 
best we will do is try to estimate what the exposures were. 

Mr. Strickland. I understand, and I have confidence in your ef- 
forts. But I am just trying to get some things on the record here. 

Now, material came to my plant that was dangerous. Workers 
handled it. There was exposure. The operational facility was shut 
down, and yet apparently this administration is prepared to send 
to this Congress legislation asking that workers at Paducah be cov- 
ered and that the workers at Portsmouth and Oak Ridge not be 
covered. Is that your understanding? 

Mr. Michaels. That is my understanding. The Secretary’s com- 
mitment is to make sure that every affected worker is covered. We 
are just trying to figure out how to get there. 

Mr. Strickland. I have total confidence in the Secretary’s ef- 
forts. My statement is directed toward the administration and the 
fact that they are prepared to send to this Congress legislation that 
would exclude workers who have been exposed potentially to the 
very same conditions as the workers at Paducah. I do not see how 
that can be justified. 
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Can any of you there at that table give me a rationale for why 
such behavior should be undertaken by this administration? 

Mr. Strickland. Mr. Chairman, I yield back the balance of my 
time. 

Mr. Whitfield. That’s the first time I have ever seen a panel 
speechless. 

Mr. Bryant, you have 5 minutes. 

Mr. Bryant. Thank you. I don’t think I can say it any better 
than my colleague Mr. Strickland has said it, but certainly in 
terms of Oak Ridge, which is not in my district, but I do know that 
our congressional delegation from Tennessee is extremely con- 
cerned that any exposure — and certainly there appears to have 
been some — that we go in through all these locations and make 
sure that the workers are adequately treated. 

I had a couple of more immediate concerns beyond the workers, 
off the site. I would ask Mr. Knapp, I had asked the question ear- 
lier to one of the first members of the panel about the work that 
you are doing in terms of improvements to the site in the event 
there were an earthquake there. And my understanding, they were 
3 years behind schedule. And my question was essentially why is 
it taking so long to get these improvements made? In the event 
there were an earthquake, you know, you’re risking an awful lot 
of people around the Paducah area. 

Mr. Knapp. I can’t give you all the reasons for the time that it 
takes, but I’ll try to say a few things. I have visited the site. The 
improvements are extensive. They involve putting a great deal of 
steel in to brace the structures at two of the buildings which are 
susceptible to earthquakes. The NRC received an application from 
USCC to extend that deadline. 

We looked at it with considerable care. We did a risk analysis of 
it based on, among other things, the fact that they have derated 
the cascade in those buildings to run them at below atmospheric 
pressure which will reduce the consequences should a severe earth- 
quake occur. Based on the amount of time it would take them to 
do the work that they have to do, we considered that it was accept- 
able for them to extend that period through June 30, 2000. 

We now understand informally, they may come in for a few 
months beyond that and we are considering whether it will be ac- 
ceptable to continue further this delay. I don’t have an answer to 
that. 

With respect to other reasons why it is taking so long, a part of 
this, as I mentioned in the early part of my testimony, there are 
areas even within the buildings which USEC has which remain 
under the control of DOE because they have legacy material in 
them. And in some cases, the presence of this legacy material, we 
understand from USEC, makes it difficult for them to get into 
parts of the buildings to be able to complete the construction of this 
bracing. 

And at this time, we understand that when DOE is able to re- 
lease some of these areas, may have an effect on when the job will 
be done. We understand that DOE is working on it aggressively. 
That’s the best answer I can give you. 

Mr. Bryant. Thank you. 
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Mr. Green, you or Dr. Knapp mentioned this water that’s going 
toward the Ohio River. Dr. Cochran, on the first panel, indicated 
it had already arrived. Were you the one that mentioned it just a 
few minutes ago between the two of you? 

Mr. Richard Green. Yes, sir. 

Mr. Bryant. Why is there this disagreement? 

Mr. Richard Green. I noted what Dr. Cochrane said earlier and 
we have no evidence that it has reached the river, haven’t seen any 
data to say that it has. We have slowed the migration of the 
plumes significantly. And I am told that there is a chance that 
based on what we see so far, that we could intercept them com- 
pletely. The ERA has not seen any data that says they’ve reached 
the Ohio. 

Mr. Bryant. That’s encouraging. Because certainly I think we all 
agree that what needs to be done there — is it that big a problem? 

Mr. Richard Green. Yes, sir. 

Mr. Bryant. Is it being overstated? 

Mr. Richard Green. No, sir, it’s not being overstated. 

Mr. Bryant. It seems to me it would be a big problem. 

Mr. Richard Green. It is. We don’t want it to reach the river. 
I do want to emphasize that these remedies that are in place, that 
we’re calling pump and treat remedies, extraction, physically ex- 
tracting water and treating it and discharging treated water, these 
are interim remedies to stop or slow the plume. This is not the 
final remedy. 

Mr. Whitfield. Mr. Burr. 

Mr. Burr. Mr. Green, I honestly think from your comments that 
you are engaged in this in a very positive way, and I thank you 
for that and for the EPA. And you said something that piqued my 
interest just a little bit. You said when you got involved in the site, 
and I quote you, “There is so much to do, we didn’t know where 
to start.” 

Mr. Richard Green. Yes, sir. 

Mr. Burr. When was that? 

Mr. Richard Green. Well, that was in the mid-eighties, actually, 
when the site was no longer — well, it lost its sovereign immunity 
really, and became subject to the Federal Facilities Compliance 
Act. And then we. State Health Department, saw the data and 
issued the order. And it’s not that we issued the order on high to 
DOE; DOE was very cooperative in implementing the order. And 
that’s how we — that’s the beginning of our involvement. 

Mr. Burr. The appendix that we’ve talked about today in the ex- 
ecutive summary was in fact part of a Superfund investigation, am 
I correct? Or it was a requirement under Superfund? Later I guess, 
1994, it officially was a Superfund site, correct? 

Mr. Richard Green. Later it was, yes. In 1994 it was final on 
the NPL. 

Mr. Burr. That executive summary required EPA approval prior 
to its release, did it not? 

Mr. Richard Green. I need to know, Mr. Burr, if you mean the 
worker health and safety appendix? 

Mr. Burr. It’s the Phase I results of site investigation. Phase I, 
done by Martin Marietta, March 22, 1991. It’s my understanding 
that to release that, it required EPA approval. 
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Mr. Richard Green. Yes, sir, that’s correct. 

Mr. Burr. To your knowledge — were you involved in it in this 
site at that time? 

Mr. Richard Green. No, sir. 

Mr. Burr. Okay. Given that that required ERA approval, do you 
have any knowledge of EPA ever going back to request that appen- 
dix 2B-17 that has been missing for 9 years? 

Mr. Richard Green. I personally don’t. 

Mr. Burr. Has EPA requested of the current contractor, Bechtel, 
2B-17 appendix? 

Mr. Richard Green. I don’t know, Mr. Burr. 

Mr. Burr. I would take from that, that you don’t currently have 
a copy of the appendix 2B-17. 

Mr. Richard Green. That’s correct. 

Mr. Burr. Would you like a copy? 

Mr. Richard Green. I would. 

Mr. Burr. I think our good friends in the front row are probably 
making that note as we go through. 

Dr. Michaels, does DOE have a copy of 2B-17 appendix? 

Mr. Michaels. I’m told we do. 

Mr. Burr. When did you receive that? 

Mr. Michaels. Let me request Jimmy Hodges, manager of the 
Paducah site, to answer this. 

Mr. Hodges. We have a copy of the appendix B that you talked 
about and I don’t know the exact date that we actually — it was re- 
ceived. But when we did note that it was missing from the reading 
room, we were able to find that within a day’s time and put that 
back in the reading room. So it did exist. It was available. It was 
just not in the reading room at that time. 

Mr. Burr. You were at the site; am I correct? 

Mr. T4Hodges. Yes, sir. 

Mr. Burr. Was this document really missing for 9 years? 

Mr. Hodges. In my opinion, it was not. It did not appear in the 
reading room, I can’t give you an explanation for that. But the data 
was available. It was used in the production of other reports that 
were generated as a result of that site characterization. So the data 
did exist. Why it was not in that particular document in the read- 
ing room, I don’t have a good explanation for it. 

Mr. Burr. As a matter of fact the data did not exist in a report 
until 1996 is I think the first indication that we were given by 
Martin Marietta. Can you shed any light on how that appendix 
could be completed in January 1991, the executive summary was 
then completed on March 22, 1991, approved by the EPA, and a 
year later in October 1992, the annual environmental report re- 
quired by DOE was compiled by Martin Marietta and neither one, 
the executive summary nor the annual report, referenced to a plu- 
tonium contamination? 

Mr. Hodges. I don’t know the answer to that sir. I can certainly 
research that and give you a better opinion of what might have 
happened there. 

Mr. Burr. Mr. Logan, does the state of Kentucky have a copy of 
2B-17 appendix? 

Mr. Logan. Yes, sir we recently received a copy of that on a re- 
quest to DOE. We didn’t have, until we read in the paper that it 
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was missing. We made a request for it and we did receive a copy 
of it. 

Mr. Burr. I’ll be very quick, Mr. Chairman. In that document, 
it states that as much as 240 picocuries per gram of soil of pluto- 
nium contamination was found. Mr. Knapp, I have no idea about 
this stuff. Is that a lot of plutonium contamination? 

Mr. Knapp. Sir, I’m not a health physicist. I’ll be delighted to 
provide that answer for the record, but I don’t know off the top of 
my head. Let me check quickly with my staff. I’m just not sure we 
know that right here. 

Mr. Whitfield. Mr. Burr, I think what we’ll do is we’ll each take 
another round not to exceed 5 minutes. 

Mr. Burr. Can we reverse the order we were in? 

Mr. Whitfield. Do you have to go out somewhere? 

Mr. Burr. Mr. Bryant and I have another hearing downstairs 
that we’ve patiently — I will wrap up in 

Mr. Whitfield. Are you asking unanimous consent that 

Mr. Burr. I would be happy to ask unanimous consent that we 
go in reverse order. 

Mr. Strickland. Can I take 1 minute to ask a question? Then 
I’ll be finished. 

Mr. Burr. If the gentleman will allow Mr. Knapp the answer to 
this one. I’ll be happy to yield. 

Mr. Knapp. According to my staff, that concentration is approxi- 
mately 10 times allowable release limits by the NRC. 

Mr. Strickland. Go ahead. 

Mr. Burr. Let me ask it this way. 

Mr. Whitfield. We’re going to give you another 5 minutes, Mr. 
Burr. 

Mr. Burr. If this amount of plutonium contamination was found 
onsite, which you have responsibility for, correct — NRC has over- 
sight on 

Mr. Knapp. If it were found onsite, yes, within the USEC areas, 
yes, we would be responsible for it. 

Mr. Burr. Would you require it to be cleaned up? 

Mr. Knapp. Yes. 

Mr. Burr. Would it be a worker safety issue? 

Mr. Knapp. At a concentration that low. I’m not sure I would call 
it a worker safety issue, but an environmental protection issue, and 
it would have to be cleaned up to NRC standards. 

Mr. Burr. Mr. Logan, several times in the press, I think the 
Commissioner of Public Health has recently stated, and I quote, 
“Exhaustive State tests did not show a health threat to anyone liv- 
ing in the area around the plant,” end quote. Now that you have 
available to you appendix 2B-17, is this something that the State 
of Kentucky is going to look at a little more seriously as it relates 
to offsite contamination? 

Mr. Logan. Yes, sir. 

Mr. Burr. In most cases, can this committee assume that a lot 
of the investigations that have happened in the last several years 
are investigations that have used the prior data available to deter- 
mine contamination? 

Mr. Logan. I would think a number of the investigations that 
have been submitted have relied on historical data, but also there 
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has been State data that has been generated concurrently with 
that, sir. 

Mr. Burr. And Mr. Green, my last question: Would the EPA 
agree that this level of plutonium contamination is in fact a threat? 

Mr. Richard Green. Yes, sir. I’m not — ordinarily I would have 
to consult other people to say yes, but I have a chart in my briefing 
book that leads me to say yes. 

Mr. Burr. I thank all of you for your willingness and openness 
to be here and I yield back, Mr. Chairman. 

Mr. Whitfield. Thank you. 

Mr. Strickland. 

Mr. Strickland. Thank you, Mr. Chairman. 

Dr. Michaels, you went through in your testimony some informa- 
tion that I would like to make sure that I have recorded accurately. 
Did you say that you would be at the Portsmouth site to begin your 
investigation by mid-December? 

Mr. Michaels. Sir, we plan to begin the scoping of it in Novem- 
ber, and we’ll be onsite in January. 

Mr. Strickland. Onsite in January. And then you indicated a 
figure of 6,000 workers would be medically monitored or screened. 
And could you tell me where those workers would be from? 

Mr. Michaels. That — that’s a budget request. The budget 
amendment that the Secretary has asked is for additional money 
to support the expansion of our former working screening program 
to include current workers as well as more former workers at the 
three gaseous diffusion plants, and that would be in Portsmouth, 
Paducah and Oak Ridge. 

Mr. Strickland. And more specifically, my understanding is 
that at Paducah the Department is going to conduct medical 
screenings which are likely to be helpful in detecting early health 
effects from potential exposure to radioactive materials, thereby ex- 
tending the lives of those who may be discovered to have problems 
at an early stage. 

Mr. Michaels. We certainly hope that will be the outcome. 

Mr. Strickland. And that being the case, do you plan to do such 
screening, these lung examinations, for example, at Portsmouth 
and Oak Ridge as well? 

Mr. Michaels. It’s my understanding we’ll use the same protocol 
at three sites, with variation based on what we know about expo- 
sure histories. But any expansion to Paducah would be the expan- 
sion to Portsmouth and Oak Ridge as well, sir. 

Mr. Strickland. Has the Department requested the necessary 
funding in order to make sure that this rather costly operation will 
be adequately funded? 

Mr. Michaels. I believe we’ve announced the request. I don’t 
know if the amendments — yes. I’m told the amendment has been 
sent by the White House to Congress. And we look forward to your 
support on that. 

Mr. Strickland. You have it. I’m looking forward to your coming 
to Portsmouth. 

Mr. Michaels. And as far as you know. I’ll be coming to Ports- 
mouth before the investigation as well to meet with the workers as 
I promised you. 
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Mr. Strickland. Thank you, Dr. Michaels. Thank you, Mr. 
Chairman. 

Mr. Whitfield. Yes, sir. Mr. Bryant. 

Mr. Bryant. Thank you, Mr. Chairman. As Mr. Burr said, we’re 
shuttling back and forth between this hearing and another hearing. 
And I know this has been a long day. I spent most of my time in 
here. And I too want to thank all of you, especially on this third 
panel for being so patient and waiting for us. 

Dr. Michaels, same questions in terms of Oak Ridge, and you 
mentioned Portsmouth, and you have the same protocol in line for 
both of the facilities that you would have for Paducah. What kind 
of timeframe are we talking about for Oak Ridge? 

Mr. Michaels. Mr. Bryant, we haven’t set a schedule for Oak 
Ridge. We’ll be going to Portsmouth next. As we complete that, 
which we see completing in late winter, we’ll then go to Oak Ridge 
to look at the specific issues around the transuranics. However, at 
the same time, I didn’t really address this in terms of Portsmouth 
directly, but there’s a process that President Clinton has requested 
in the memo in July to have us look at — have the White House and 
all the agencies look at occupational illness across the DOE weap- 
ons complex. And we’ll be going out, and I specifically will be going 
out to both Oak Ridge and to Portsmouth as well as to other sites 
to gather data about the potential health effects of our exposures 
there to report to the White House in order to understand how we 
can best provide compensation to workers across the complex. 

We have been tasked to finish that entire investigation by the 
end of March. We’ll be coming to Oak Ridge probably within the 
next few months to gather more information on that as well. 

Mr. Bryant. It would seem to me in the overall plan by the 
President, Oak Ridge and Portsmouth and Paducah would be very 
high priority since there probably is known damage there. I think 
one of the — Mr. Green mentioned earlier about trying to weigh the 
balance between the known onsite versus the unknown offsite and 
knowing that there’s probably something out there, but you have 
to look for it. But we know — we know there are things there in Oak 
Ridge and Portsmouth and Paducah. And I would urge you to make 
that your highest priority as opposed to going elsewhere and find- 
ing out what the situation might be. 

Let me go back to — and you may have been asked this question 
earlier — but back to Kentucky, I know offsite — when your folks 
first went there, they had to wear protective clothing on some of 
the offsite areas. Are there warnings for the general public out 
there now in those locations? I think they were tested and actually 
some indication of radiation was found and the workers did need — 
not have, but need — protective clothing. Is that premise true? 

Mr. Michaels. Dr. David Statler, he’s our Deputy Assistant Sec- 
retary for Oversight who’s heading the team down there. 

Mr. Statler. It’s important to note the definitions that define 
offsite and onsite at Paducah. You have an area inside the secured 
fence that belongs to DOE. You have almost as large or a larger 
area outside the fence that belongs to DOE, that is really DOE 
property but outside the fence. And then beyond that, you have 
public property or offsite property that borders that. There’s no 
fence between that and the DOE property. 
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We found through our surveys, we took both surveys, radiological 
surveys as well as independent groundwater sediment and surface 
water samples, and those samples are not analyzed yet. They’re in 
the process. But the surveys, we found contamination on DOE 
property heyond the security fence, not on public property, that ex- 
ceeded the limits in 835 — 10 CFR 835 for posting, and they were 
not properly posted. In some cases, there were signs of contamina- 
tion, the levels were not posted. There are contaminated ditches 
and lagoons and properties. And in one case where the team went 
in to a small creek or stream to take a sample, they did a survey 
first, and it required booties and gloves and it was not posted as 
such. So we contend that 835 should be applicable to DOE property 
beyond the fence and the postings place. 

Mr. Bryant. The bottom-line question on this is, is there any 
property, whether it’s government-owned or public property, that 
the public has access to that would be dangerous that’s not posted? 

Mr. Statler. The public does have access to that DOE property 
offsite. In most cases it’s not fenced. There are a few signs saying 
DOE property, but they have access. 

Mr. Bryant. Is that posted warning? 

Mr. Statler. Not posted adequately in our 

Mr. Bryant. That’s something I’m sure our folks from Kentucky 
will be aware of. Thank you. 

Mr. Whitfield. Mr. Chairman. 

Mr. Upton. Thank you, Mr. Chairman. 

Sorry that I — lots of meetings. It all telescoped, our schedules, 
now we have votes that are going on. I have two questions. 

One, Dr. Michaels, it’s my understanding that your nuclear safe- 
ty inspectors have never conducted a comprehensive compliance in- 
spection at Paducah; is that right? Comprehensive, everything. 

Mr. Statler. The Office of Nuclear Safety, between 1991 and 
1995, conducted investigations or assessments there, including in 
1994 a radiological assessment that identified many of the same 
concerns. We had also performed event investigations at that local- 
ity in Paducah. Since the transition to NRC and DOE of the USEC 
facilities, other priorities, staffing have prevented us from sending 
a team there. So we have not actively done a complete assessment 
of Paducah since 1995. 

Mr. Upton. But that’s going to change now, is that not right? 

Mr. Statler. It’s already changed. We’re doing an investigation, 
yes, sir. 

Mr. Upton. Are we going to see posting — I’ve known about this 
recreation area that’s close by, and I think Mr. Bryant was just 
touching on that now in terms of his question. Is that going to 
change pretty quickly in terms of the warning signs to all residents 
of Paducah not to — and what will those signs say? 

Mr. Statler. The requirements on DOE property on- or offsite 
are defined by 10 CER 835 and how they should be posted. I be- 
lieve the site has submitted a corrective action plan and they are 
reviewing those postings. We identified more than just signs that 
needed painting. We identified areas onsite and offsite on DOE 
property that were contaminated and not posted, or posted improp- 
erly. And so I would hope that those would be fixed rather quickly, 
if not already. 
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Mr. Upton. Well, again, I apologize for being in and out during 
this hearing but I guess, Mr. Whitfield, if you have no further 
questions. 

Mr. Whitfield. I do. Just one. 

Mr. Upton. I yield back my time. 

Mr. Whitfield. Thank you, Mr. Chairman. 

Mr. Logan, there was a quote from you or Mr. Volpe in the Padu- 
cah Sun on August 11, 1999 that said if you followed the effluent 
ditch from the plant, “it leads to Little Bayou Creek toward the 
Ohio River. We have an automatic sampler that samples the creek 
every 6 hours and we have never found plutonium.” Is that correct? 

Mr. Volpe. That’s correct. Since we’ve had that in place, it col- 
lects a sample every 6 hours. There’s detection of plutonium at this 
offsite location. 

Mr. Whitfield. And how long have you had that? 

Mr. Volpe. We have had that in place, I believe it’s about 2 
years. We’ve had to take it out because of vandalism and then we 
put it back in in cages. 

Mr. Whitfield. At any of the other locations, have you found 
traces of plutonium at a level 

Mr. Volpe. Not with our automatic samplers. 

Mr. Whitfield. Okay. Dr. Michaels, it’s my understanding that 
there is some new technology now in which you are able to detect 
lung cancer by using CAT scans. As we go into this monitoring pro- 
gram — and I know that dollars are an important part of that — I 
would urge the Department and I would like to work with you to 
see if we can include this CAT scan screen as a part of this moni- 
toring process. I hope that you all would work with us at least in 
exploring that. 

Mr. Michaels. Yes, sir. It’s certainly one of the things under con- 
sideration right now. We would be pleased to work with you. 

Mr. Whitfield. Well, I want to thank all of you. This has been 
a complex subject and I thank the staff for the tremendous job in 
the short period of time in putting this all together. As you know, 
there may be follow-up hearings on this on the House side. We 
know there will be on the Senate side. And we will be following up 
with some questions for you to answer as well. But thank you for 
your time. Thank you for coming up here. And we look forward to 
working with you and solving the problem. Thank you. The hearing 
is adjourned. 

[Mfflereupon, at 4 p.m., the subcommittee was adjourned.] 

[Additional material submitted for the record follows:] 

Responses for the Record of Richard D. Green, Director, Waste Manage- 
ment Division, U.S. Environmental Protection Agency, Region 4, Atlanta 

Georgia 

Question 1. Based on current institutional controls at the Paducah gaseous Diffu- 
sion Plant (Paducah), are visitors, workers and residents surrounding the Paducah 
site adequately protected from radiological and chemical releases from the Paducah 
site? 

Response: The protection of area residents and visitors to the perimeter of the fa- 
cility, until such time as remedial actions for past releases are completed, is in part 
accomplished by access restrictions and postings of warning signs. These postings 
have been improved and expanded since September 1999, but cannot provide a level 
of protection equivalent to removal of the source of the hazard. Threats to residents 
from drinking water contamination have been controlled by requiring the Depart- 
ment of Energy (DOE) to provide clean water to residents in the area of the DOE’s 
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groundwater releases. Institutional controls on withdrawal of contaminated ground- 
water are currently adequate to protect residents. All such institutional controls will 
be regularly reviewed by the EPA, the Commonwealth of Kentucky (KY) and the 
DOE for adequacy. 

Worker safety and the protection of visitors within the perimeter of the facility 
is the responsibility of the DOE for non-production areas and of USEC for areas 
leased from DOE for the production of enriched uranium. 

Question 2. During its recent Phase I investigation at the Paducah site, the De- 
partment of Energy (DOE) sampled environmental media for chemical and radio- 
logical analysis. Did DOE plan this sampling effort with the Environmental Protec- 
tion Agency (EPA), or share these data with EPA in a timely fashion? 

Response. DOE did not plan this sampling effort with the EPA, nor did DOE sub- 
mit the standard pre-investigation work plan to EPA. EPA received a copy of this 
report just prior to its public release. After the September 22, 1999 hearing held 
by the House Commerce Committee, EPA requested sampling results from the in- 
vestigation team. Upon Completion of the analysis of most samples and the assess- 
ment of the data by the investigation team, sampling data was provided to EPA Re- 
gion IV by the State of Kentucky staff on October 8, 1999. An EPA project manager 
was briefed on the final results of the investigation on October 14, and the inves- 
tigation report was published formally on October 20. EPA has contacted Dr. David 
Michaels and Dr. David Stadler, of DOE’s Environmental, Safety and Health Office 
of Oversight, who have pledged full cooperation with EPA in any subsequent work 
they undertake at the Paducah facility. 

Question 3. Please explain why plutonium contamination in offsite sediments was 
not identified in the Executive Summary of the DOE report “Phase I Results of the 
Site Investigation, March 22, 1991.” 

Response. This Report was prepared as required by EPA’s consent order, and was 
reviewed and approved by the Agency. The Executive Summary noted those con- 
taminants that were determined by risk assessment to pose the principal threat to 
human health and the environment. Because the risk assessment of offsite contami- 
nation was based on a recreational rather than a residential exposure scenario, plu- 
tonium was not a principal threat contaminant. Therefore, it was not included in 
the Executive Summary. Its presence was included in the text of the Report. 

Question 4. At the hearing, DOE indicated that areas offsite have been identified 
with radiological contamination high enough to require sampling technicians wear 
protective clothing. Why have these contaminated areas remained uncontrolled for 
public access? Are there other areas offsite with similar amounts of contamination 
that are also uncontrolled? 

Response. The area in question is one of the outfall ditches at the boundary of 
the fenced perimeter of the facility. The area is known to be contaminated and was 
posted with warning signs prior to the investigation. Other areas offsite that are 
contaminated are also posted with seaming signs, primarily along Big and Little 
Bayou Creeks. If DOE had submitted a work plan before the sampling, EPA would 
have informed them of the need for adequate worker protection measures in these 
areas. Postings in the areas in question have been expanded since the hearing, and 
were inspected by personnel from EPA on November 10, 1999. DOE is reviewing the 
adequacy of its postings at all areas of contamination, and EPA is participating in 
that effort. 

Question 5. Please describe how the public around Paducah could be impacted 
from contaminated surface waterways around Paducah. 

Response. The public may be exposed to contaminated surface waterways through 
recreational uses, such as fishing and swimming, of Big and Little Bayou Creeks. 
Risk assessment based on such recreational use assumes frequent use over a long 
period of time. Fish have been found to be contaminated with levels of PCB’s that 
are not safe for human consumption, and those areas of the Creeks have been post- 
ed with advisories against such consumption. 

Question 6. In light of DOE’s recent findings, please describe what efforts the EPA 
is taking to fully characterize offsite contamination and ensure the public is ade- 
quately protected from offsite releases. 

Response. The Agency sponsored a meeting on November 8-10, 1999 with DOE, 
KY and site contractor Bechtel-Jacobs to set priorities for response actions in FY 
2000, 2001 and 2002. Removal or control of known areas of offsite contamination 
was set as a priority for DOE. Investigation of any reports of further offsite contami- 
nation was set as a priority for all participants. EPA has inspected the DOE post- 
ings at areas of known offsite contamination for adequacy, and will require further 
postings if necessary. Each participating agency is represented on a work group that 
will prepare a site management plan to remediate all areas of contamination by 
2010. This Site Management Plan will be used in developing DOE’s annual budget 
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submittal for cleanup of Paducah as required by the Federal Facilities Agreement. 
All participants agreed to streamline their procedures for documenting, submitting 
and approving response actions while still allowing full participation by the public. 

Question 7. Why has DOE failed to adequately assess sediments, soils, surface 
water, and other environmental media in areas outside the security fence to ensure 
public safety in these areas? 

Response. Priorities for response at Paducah have been balanced between assess- 
ment and response to known hazards within a constrained budget. Highest priority 
has been set on groundwater contamination beneath the facility and within the 
Water Policy Area and removal of the areas of highest soil/sediment contamination 
onsite to prevent further offsite migration of contamination. 

Question 8. Please list and describe any enforcement actions EPA has taken 
against the United States Enrichment Corporation (USEC) for non-compliance with 
environmental regulations. 

Response. The Commonwealth of Kentucky is fully authorized to implement envi- 
ronmental programs in lieu of EPA. EPA is not aware of violations of permits by 
and has thus not taken enforcement action against the USEC. 

Question 9. What efforts are currently underway to control “hot spots” contrib- 
uting to groundwater contamination around Paducah. Specifically, please include a 
description of your efforts to remove TCE stored in the C-400 building. Please also 
identify any proven technologies that may address the problem more effective[ly]. 

Response. Trichloroethene (TCE) is not stored in the C-400 building to the best 
of EPA’s knowledge. Releases and spills within the building in the past have re- 
sulted in TCE contamination underneath the building. In response to EPA’s order, 
two groundwater withdrawal systems are in place within the on-site hot spots to 
recover TCE. DOE, KY and EPA are participating in a panel to evaluate innovative 
technologies and test them on-site, particularly to address “deep” contamination of 
geologic strata with TCE. Deployment of these and other technologies, such as iron 
filing “gates” to remove TCE as groundwater flows through them, are a high priority 
for FY 2000 and 2001 at the facility. 


Responses for the Record of John J. Hummer, Director of Corporate 
Environment, Safety and Health, Lockheed Martin Corp. 

Question No. 1: Please explain why plutonium contamination in offsite sediments 
was not identified in the Executive Summary of the Department of Energy (DOE) 
report “Phase I Results of the Site Investigation, March 22, 1991.” 

Response: The report entitled “Results of the Site Investigation, Phase I” at the 
Paducah Gaseous Diffusion Plant was prepared by CH2M Hill in accordance with 
the August 1988 Consent Order between the United States Department of Energy 
(DOE) and the United States Environmental Protection Agency, Region IV 
(USEPA), and pursuant to a contract with Martin Marietta Energy Systems, Inc. 
(MMES).i Environmental sampling, laboratory analysis, and reporting of test re- 
sults were performed by and/or on behalf of CH2M Hill. MMES, DOE, USEPA, and 
the Commonwealth of Kentucky were given the opportunity to comment on the draft 
report. To my knowledge, the report provides an accurate summation of CH2M 
Hill’s findings and the Executive Summary highlights issues considered significant 
by CH2M Hill. CH2M Hill has responded to a number of questions from Congress- 
man Bliley about the information in the Report and its Summary, and I have noth- 
ing to add to their response. 

Question No. 2: According to the October 1999 Phase I Independent Investigation 
report, DOE identified radioactive “black ooze” in areas close to offsite landfills that 
were not permitted for radioactive wastes. These offsite residential and sanitary 
landfills were managed by Martin Marietta pursuant to its contract responsibilities 
with DOE. 

a. Did Martin Marietta at any time dispose of radioactive wastes at offsite land- 
fills, including the C-746-S residential landfill and the C-746-T industrial landfill? 

b. Did Martin Marietta know that DOE Orders require that radioactive waste 
only be disposed of at licensed facilities? 

c. Did anyone from DOE ever approve the disposal of radioactive wastes in facili- 
ties not licensed for such wastes? 

Response: Both the “black ooze” described in the DOE Phase I Independent Inves- 
tigation and the C-746-S landfill to which it is adjacent are on the DOE property, 
and it is my understanding that they are considered onsite for purposes of CERCLA 


^Now, Lockheed Martin Energy Systems, Inc. (LMES). Hereafter, I will refer to the company 
as MMES/LMES. 
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cleanup and for state permitting purposes. MMES/LMES was not operating the Pa- 
ducah facility at the time the so-called “black ooze” was discovered. It is my under- 
standing, however, that the “black ooze” may have emanated from certain roofing 
materials which were used as fill for a drainage ditch relocation project, prior to 
MMES assuming responsibility in 1984. I do not know the extent to which DOE ap- 
proved and/or participated in the disposal of such materials. With regard to the spe- 
cific questions above, I offer the following responses: 

a. I have no information indicating that radioactive wastes (meaning wastes with 
radioactive contaminants above limits allowed by DOE) were placed in either the 
C-746-S residential^ landfill or the C-746-T industrial landfill. The C-746-S and C- 
746-T landfills were managed by MMES/LMES from 1984 until their closure in 1992 
and 1995. The landfills are located onsite — meaning that they are on DOE property. 
As far as I know, these landfills were operated by MMES/LMES in accordance with 
state requirements. 

b. MMES/LMES was certainly familiar with the DOE orders that were applicable 
to it through its contract with DOE. Further, my understanding is that DOE re- 
quires that the disposal of any radioactive waste, as defined by DOE, at a location 
that is off DOE property must conform to applicable state and federal regulations. 

c. I am not aware of any DOE approval to dispose of radioactive waste off DOE 
property at facilities not licensed for such waste. 

Question No. 3: According to the internal Environmental Compliance Audit Report 
by Martin Marietta dated October 1992 — and discussed at the hearing — Martin 
Marietta auditors found “the NEPA program is heading in the right direction, but 
all programs have not been implemented to keep projects/activities from not getting 
proper NEPA review . . . some projects have been initiated without NEPA review.” 
However, Martin Marietta informed DOE in its 1992 Paducah Environmental Re- 
port “compliance with NEPA is maintained by following guidelines set forth by the 
CEQ, DOE, and Energy Systems.” Please explain why Martin Marietta reported to 
DOE it was in compliance with NEPA requirements in 1992 if Martin Marietta 
auditors found projects “initiated without NEPA review.” 

Response: Based upon my review of the relevant environmental report and audit 
report to answer this question, the statement regarding NEPA compliance presented 
on page xvi of the 1992 Paducah Environmental Monitoring Report appears to be 
a general program description of the guidelines used to implement NEPA require- 
ments. It was not intended to be a statement of compliance status. The audit report 
to which you refer was an observation regarding weaknesses in implementation of 
the internal NEPA review procedure, which, if not corrected, could have resulted in 
failure to review a project or activity. It was not a finding of non-compliance with 
NEPA. 

Question No. 4: Was the health physics program in place at the time Martin Mari- 
etta and later Lockheed Martin were operating the Paducah site fully adequate? Did 
the health physics program provide workers the type of protection required by as 
low as reasonably achievable (ALARA) standards? 

Response: It is my understanding that the health physics program in place when 
MMES took over the management of the Paducah facility in 1984 was considered 
adequate under the DOE expectations at that time. As DOE expectations changed, 
the health physics program underwent changes to bring it into conformance with 
changing expectations. However, based on the information that was available to 
MMES, the health physics program was fully adequate to maintain radiation expo- 
sures well below established limits. 

It is also my understanding that the radiation doses at Paducah were historically 
low in comparison to other facilities within the DOE complex. As a result, the 
ALARA program at Paducah at the time MMES took over the facility management 
was considered consistent with that expected for a low dose facility. However, when 
the DOE expectations changed, the ALARA program also changed. 

Your question about the health physics program providing the type of protection 
required by “ALARA standards” suggests that specific standards are associated with 
the ALARA principle. To my knowledge, ALARA does not set standards, rather it 
is a principle: to maintain radiation doses as low as reasonably achievable. Thus no 
specific standards are associated with ALARA. It is up to an organization imple- 
menting ALARA to identify sources of radiation in their facilities, determine the 
reasonably achievable methods to limit the radiation exposure to workers from those 
sources, then implement those methods. Continuous review and improvement are 
implicit in implementing ALARA. As described in the preamble to 10 CFR Part 83 


2 Although the C-746-5 landfill is referred to as “residential,” this is probably because it was 
used for sanitary wastes. The landfill is on DOE property and to my knowledge has only been 
used for DOE wastes. 
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5, DOE does not intend to establish ALARA as a duty of care for purposes of tort 
litigation. 

Question No. 5: Did ALARA protections extend to eating areas within the plant? 
Were employees routinely monitored for contamination before they were allowed to 
enter eating areas? Were the eating areas routinely monitored? 

Response: As the ALARA principle was introduced into DOE directives, it was im- 
plemented at all areas in the Paducah plant. Again, radiological control require- 
ments and practices instituted to keep radiation doses ALARA evolved with time. 
At one time, hygiene practices (i.e., handwashing, showering, changing clothes) were 
thought to be sufficient to minimize the spread of contamination. When DOE estab- 
lished requirements to monitor employees leaving potentially contaminated work 
areas, those requirements were implemented over time at the Paducah plant as 
funding and resources allowed. Associated with this action, workplace monitoring, 
to include eating areas, was increased to ensure that contamination was not being 
spread from radiological areas into non-radiological areas. 

Question No. 6: Did Martin Marietta keep full and adequate records of the indi- 
vidual exposure of every plant worker for whom such records are required? 

Response: To my knowledge, MMES/LMES generated and maintained the nec- 
essary records for those employees for whom monitoring was required by DOE dur- 
ing the time MMES/LMES managed the Paducah facility. 

Question No. 7: Please describe the monitoring system Martin Marietta and later 
Lockheed Martin had in place to detect contamination on people and vehicles leav- 
ing the Paducah site? 

Response: The monitoring activities to detect external contamination on people 
and vehicles evolved during the time MMES/LMES managed the Paducah facility. 
To my knowledge, little monitoring to detect external contamination was done when 
MMES began managing the facility. Over time, as part of the upgrades to the site 
contamination control program, more monitoring for external contamination was 
done. Vehicles were characterized to determine their radiological status. Vehicles 
with loose contamination were supposed to be removed from service and decontami- 
nated prior to returning to service. Once the initial characterization was complete, 
a routine monitoring program was established consistent with the potential for be- 
coming contaminated, and contaminated vehicles were marked to facilitate control. 
Once a routine monitoring history was established, along with increased contamina- 
tion control at the source, the marking was stopped. The monitoring program for 
items, material, and equipment/vehicles being released from radiological areas be- 
came the primary method for ensuring that no contamination was being spread to 
non-radiological areas. 

As stated in an earlier response, the radiological control program evolved so that 
those employees in areas where contamination could be present were monitored be- 
fore leaving the potentially contaminated work area. I am not aware of any moni- 
toring of individuals upon leaving the facility. 

Question No. 8: Was Martin Marietta and/or Lockheed Martin cited for health and 
safety violations while operating the production and environmental programs at the 
Paducah plant? 

Response: Lockheed Martin Utility Services, Inc. (LMUS) was cited by the Occu- 
pational Safety and Health Administration (OSHA) for health and safety violations 
while operating the production programs at Paducah. MMES/LMES were not sub- 
ject to OSHA regulation, and thus not subject to OSHA citation. 

Question No. 9: When did Martin Marietta know that transuranics were contained 
in the recycled spent nuclear fuel sent to Paducah from Hanford and the Savannah 
River Plant? 

Response: I have no reason to believe, and consider it unlikely, that DOE or the 
prior contractor provided information to MMES during the 1984 contract transition 
that transuranics were contained in the recycled spent nuclear fuel returns. I also 
have no reason to believe, and consider it even more unlikely, that this type of infor- 
mation was given to potential bidders for the contract at the time the request for 
proposals was issued back in the 1980s. Given the information I have seen since 
the transuranic issue was raised in these proceedings, the presence of transuranics 
was clearly known to the managing contractor and DOE employees when the mate- 
rials were sent to Paducah in the 1950’s and in the years that followed. By the time 
MMES took over the management of the site in 1984, the shipments had ceased, 
and a facility upgrade had been finished which was thought to have removed most 
of the transuranics from the processes. Most of the employees of the prior contractor 
transferred to MMES, with some either retaining or assuming management posi- 
tions with MMES. In addition, in 1985, DOE produced a Report Of The Joint Task 
Force On Uranium Recycle Materials Processing, which discusses the presence of 
transuranics at Paducah, as well as at other DOE facilities. One MMES employee 
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was a Task Force member, and MMES was on distribution for that report. Thus, 
MMES probably knew in 1984 and certainly knew in 1985 that trace transuranics 
had been contained in the spent nuclear fuel processed in the Paducah plant years 
earlier. 


VORYS, Sater, Seymour and Pease LLP 

December 14, 1999 


Mr. Dwight Cates 
Investigator 

U.S. House Commerce Committee 
316 Ford House Office Building 
Washington, DC 20515 

Dear Mr. Cates: I am writing in response to your recent inquiry seeking clari- 
fication regarding Jay Hummer’s letter of November 22, 1999 to Chairman Upton. 

We have reviewed the responses in the letter carefully and can verify, as I indi- 
cated when we first spoke, that Mr. Hummer answered the Chairman’s questions 
both individually and in his capacity as a representative of Lockheed Martin Cor- 
poration, and past and present affiliated corporations, which had responsibilities at 
the Paducah Gaseous Diffusion Plant. The responses, therefore, also represent the 
knowledge Lockheed Martin has to date on the matters in question, but as you 
know, Lockheed Martin is currently engaged in an ongoing process of investigating 
the issues. Nevertheless, we have tried to provide you with answers that are as com- 
plete and responsive as possible at this time. 

I hope this adequately responds to your concerns. Please do not hesitate to contact 
me at your earliest convenience if you should have any questions. Until then, I re- 
main. 

Very truly yours. 


Richard J. Leon 


Responses of Joseph F. Nemec, President, Bechtel Jacobs Company, LLC, to 
Questions from the Subcommittee on Oversight and Investigations 

Question 1. According to the Department of Energy (DOE) Phase I Independent 
Investigation at the Paducah Gaseous Diffusion Plant (independent investigation), 
there is an “absence of DOE or Bechtel Jacobs oversight of radiological work prac- 
tices.” Why has there been an absence of Bechtel Jacobs oversight at Paducah? 

Response. Bechtel Jacobs provides oversight to work activities at Paducah. This 
is accomplished by our line managers, subcontractor technical representatives, safe- 
ty advocates, as well as independent oversight by Performance and Quality Assur- 
ance, and Environment, Safety, and Health. In the M&I approach, oversight is ex- 
pected and enhanced by each subcontractor’s responsibilities for oversight of their 
work activities. This combination provides a defense in-depth approach to oversight 
and managing safety activities for work planning and performance. 

The Bechtel Jacobs Company Management and Integration (M&I) contract re- 
quires us to perform the majority of work utilizing subcontractors. It also dictates 
that we “flow down” DOE requirements to our subcontractors, including provisions 
for them to be responsible for complying with those requirements, including self-as- 
sessment and oversight. Accordingly, oversight of work practices is accomplished by 
both Bechtel Jacobs staff, as well as subcontractor Environment, Safety, and Health 
(ES&H) staff. In addition, we are implementing, as required by contract, our Inte- 
grated Safety Management System (ISMS). The ISMS places more emphasis on “up 
front” worker involvement in planning and hazard analysis. This approach builds 
in safe work practices to the planning process by those performing the work and 
reduces reliance on “back end” oversight to ensure compliance. 

Collectively, the increased responsibility of subcontractors for performing their 
own oversight, the implementation of ISMS, and oversight of the subcontractors by 
the Bechtel Jacobs Company provides equivalent oversight when compared to a self- 
performance management approach. Bechtel Jacobs Company is committed to pro- 
viding the appropriate level of oversight to our subcontractors and ensuring that 
they, in turn, are living up to their responsibilities and contractual obligations to 
perform their own measure of oversight for all ES&H areas. 

Question 2. According to the independent investigation, “Bechtel Jacobs radio- 
logical work permits (RWP) lack information required by procedure to control radio- 
logical work effectively.” Please explain why Bechtel Jacobs RWPs lack adequate 
safety information. 
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Response. The RWPs referred to were originally designed to be generic in nature 
to support routine work. Bechtel Jacobs Company has implemented appropriate ac- 
tion to ensure that the procedure governing RWPs is followed rigorously. We have 
already undertaken the following actions: 

All RWPs identify the training requirements to enter the area as required by pro- 
cedure. Radiological survey data are attached to the permit, or the permit identifies 
where the data are located. 

Job specific RWPs are based on the work to be performed, the contaminants and 
levels of contaminants, and existing data. Work scope is provided to the health 
physics department by the task lead. This information is reviewed by the health 
physics dosimetry group and RCT supervisors during a pre-job as low as reasonably 
achievable (ALARA) review. Information from the pre-job ALARA review is used to 
develop the RWP. This information is reviewed with the RCT by the RCT super- 
visor. Information on the RWP is reviewed by the work crew during a pre-job brief- 
ing. All workers must sign the RWP prior to entering the work location. 

Question 3. According to the independent investigation, a Bechtel Jacobs employee 
received a 24 mrem dose in 35 days at the cylinder yard. Why are Bechtel Jacobs 
dose rate measurements two to three times lower than the dose rate measurements 
the investigation team has observed in the cylinder yard? 

Response. The cylinder yard is a large area, approximately 4.5 acres. Based on 
this work activity, a worker normally receives an exposure typical of the average 
from the entire yard. The dose rate readings collected by the independent investiga- 
tion team were obtained in areas with higher dose rates. Subsequent to the inves- 
tigation teams survey, the Bechtel Jacobs Company performed a study consisting of 
54 measurements taken systematically at grid points over the entire cylinder yard. 
The Bechtel Jacobs measurements in the higher dose rate areas were similar to 
those taken in the same areas by the investigation team and in the April 1999 Bech- 
tel Jacobs Company measurements taken prior to the job. The Bechtel Jacobs meas- 
urements in their totality are representative of the average dose rate on the entire 
yard and are therefore representative of the exposure conditions for workers. De- 
spite these facts, the degree of conservatism applied in this case was not consistent 
with my expectations. As a result, additional controls will be established to require 
an independent review by our Environment, Safety, and Health manger or designee 
whenever radiation exposure rates could result in a worker exceeding the approved 
monitoring threshold in 10 CFR 835, regardless of the duration of the job. 

Question 4. According to the independent investigation, “Bechtel Jacobs cannot 
adequately demonstrate that the unconditional release of equipment from the site 
is consistent with DOE requirements.” Why is Bechtel Jacobs unable to demonstrate 
unconditional release of equipment consistent with DOE requirements? 

Response. Bechtel Jacobs Company has an established program for unconditional 
release of excess equipment and materials including technical basis and guidance 
that is rigorous, detailed, and complies with DOE requirements. The Bechtel Jacobs 
Company program requires a Survey and Release Plan to be prepared for equipment 
release. The Survey and Release Plans are used to document how material is sur- 
veyed for unconditional release to demonstrate consistency with DOE requirements. 
The independent investigation report noted this on page 38: “While Bechtel Jacobs 
does have a procedure for unrestricted release of equipment, they did not apply it 
during the process of releasing the fluorine cells.” What the independent review 
team found was that the required plan for the release of the fluorine cells was not 
prepared in accordance with the unconditional release procedure and all approvals 
for release were not obtained. 

Radiation surveys were performed by Bechtel Jacobs Company on the fluorine 
cells and samples of the solution in the cells were collected and analyzed. The re- 
sults of the radiation surveys demonstrated that the DOE requirements and appro- 
priate release limits (uranium versus transuranic) were used. The results of samples 
of the solution in the cells were used to demonstrate that the exposure to the solu- 
tion would not be harmful to health or the environment. DOE approval from the 
Paducah Site Office was obtained for the release, however, DOE Headquarters ap- 
proval was not obtained in accordance with requirements. Line management has 
been directed that an additional independent review will be conducted prior to un- 
conditional release of excess equipment and materials to ensure required Survey 
and Release Plans and all required approvals have been completed in accordance 
with requirements. 

Question 5. The independent investigation found several problems with subcon- 
tractor safety practices. How will Bechtel Jacobs correct these deficiencies? 

Response. The Bechtel Jacobs Company subcontract language in Exhibit G — Envi- 
ronment, Safety and Health, holds the subcontractors fully accountable for ES&H 
and DOE requirements. Prior to commencement of work, all subcontractors are re- 
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quired to prepare and submit a comprehensive ES&H plan that includes a cross- 
walk of all activities in the subcontract to the DOE requirements in the Bechtel Ja- 
cobs Company prime contract and applicable environmental regulations. We agree 
that in a number of instances, some procedures have not been followed by sub- 
contractors. Bechtel Jacobs Company has filed occurrence reports indicating that we 
have been vigilant in overseeing subcontractor work and in self-reporting. Further, 
there have been several follow-up formal and informal discussions with the involved 
subcontractors’ senior management to reinforce the importance Bechtel Jacobs 
places on ES&H compliance and the safety of all workers. We have clearly commu- 
nicated to our subcontractors that poor performance in the ES&H arena is grounds 
for termination. 

The Bechtel Jacobs Company LLC Management and Integration (M&I) contract 
requires implementation of an Integrated Safety Management System (ISMS). Bech- 
tel Jacobs Company has implemented the system and provided a description of the 
process in BJC/OR-87, Revision 2, Integrated Safety Management System Descrip- 
tion, September 1999. A further definition of the flow-down of requirements to the 
work execution level, including subcontractors, is discussed in the BJC/OR-146, Re- 
vision 1, Integrated Safety Management System Supplement, July 1999. As man- 
dated by regulation, we have placed the responsibility for the safety and health of 
their employees directly on subcontractors and will maintain an oversight role to en- 
sure compliance. The requirement to include qualified ES&H staff as part of the 
subcontractor project team is included in our Exhibit G subcontract language. Sub- 
contractors may adopt our health and safety plan or work to their own equivalent 
plan. All subcontractors work to the Bechtel Jacobs Company Radiation Protection 
Plan. Oversight, including the use of radiation control technicians under contract to 
Bechtel Jacobs Company, is an integral part of the Radiation Protection Program. 

The ISMS process defines the oversight role of the Bechtel Jacobs Company Sub- 
contract Technical Representative (STR), the Safety Advocate, and the Bechtel Ja- 
cobs project team ES&H members. These personnel work directly to review subcon- 
tractor programs and performance and provide feedback and direction. The STR pro- 
vides day-to-day direction to subcontractors and ensures that they comply with all 
of the terms and conditions of their subcontracts, including requirements for ES&H 
performance. The Safety Advocate function was specifically created by Bechtel Ja- 
cobs Company to assist our subcontractors in understanding and implementing DOE 
ES&H requirements. The Safety Advocate provides an additional “set of eyes” on 
subcontractor safety performance and augments the presence of the Bechtel Jacobs 
Company ES&H subject matter experts who provide project-specific oversight work- 
ing with subcontractor ES&H personnel. 

In addition, we implemented on November 1, 1999, additional awareness training 
for our Safety Advocates to enhance their knowledge of radiation safety, environ- 
mental protection, industrial hygiene, and industrial safety. This training will be 
completed at Paducah by December 31, 1999. 

Question 6. To date, has Bechtel Jacobs been cited for any violations of DOE or- 
ders or regulations governing health and safety at the Paducah plant? 

Response. No. 

Question 7. You currently provide radiation exposure data to employees only once 
a year. During the stand-down, those employees indicated that they wanted to re- 
ceive the data more often. Have you agreed to their requests? 

Response. Yes. Bechtel Jacobs Company will develop and implement a commu- 
nications initiative to provide more frequent exposure data to employees and sub- 
contractors. 


Responses of James H. Miller, Executive Vice President, USEC, Inc., to 
Questions from the Subcommittee on Oversight and Investigations 

Question 1. Please describe the current status of each outstanding issue with re- 
spect to the United States Enrichment Corporation’s (USEC) Nuclear Regulatory 
Commission (NRC) Compliance Plan for the Paducah site (Compliance Plan). 

a) Please identify the original completion date for each outstanding issue in the 
Compliance Plan. 

b) For those outstanding issues that have missed the original completion date, 
please provide an explanation of why a delay has occurred, as well as an expla- 
nation of when each outstanding issue will be completed 

Response. The NRC issued the initial Certificate of Compliance (Rev. 0 of GDP- 
1) for the Paducah Gaseous Diffusion Plant (PGDP) in September 1996 and as- 
sumed regulatory oversight of PGDP in March 1997. In connection with the initial 
certification, NRC approved Revision 3A of the Compliance Plan, dated August 1, 



416 


1996 that was prepared by the Department of Energy. The Compliance Plan identi- 
fied 57 issues that required actions to bring PGDP into full compliance with NRC 
regulations, established a plan of action and schedule for completion and established 
the parameters for continued operation until the actions were completed. To date, 
actions have been completed for 51 of the 57 issues identified in the Compliance 
Plan. The following provides the information requested for the six outstanding 
issues: 

Issue 2 — Upgrade the Application Safety Analysis Report 
Original Completion Date: August 17, 1997 
Current Approved Completion Date: August 17, 1997 

Status: On February 14, 1997 DOE provided USEC with the updated safety anal- 
ysis report. On August 18, 1997 USEC provided a portion of the information re- 
quired by Issue 2 to the NRC and submitted the remainder by October 31, 1997. 
NRC review has been ongoing since that time. 

Reason for Delay: The two month delay in USEC’s submittal to NRC was due to 
the unanticipated complexity involved in the review of DOE’s updated safety anal- 
ysis report. This Issue will remain open until NRC review is completed. 

Issue 8 — Exceptions for Criticality Accident Alarm System 

Original Completion Date: Submitted on April 9, 1996 prior to approval of Compli- 
ance Plan 

Current Approved Completion Date: Not Applicable 

Status: USEC has provided criticality accident alarm coverage in all areas of the 
plant required by NRC regulations to have such coverage. Prior to approval of the 
Compliance Plan, USEC submitted technical analyses required by the Compliance 
Plan to demonstrate that areas identified in the Compliance Plan do not require 
criticality alarm coverage. NRC review has been ongoing since that time. This Issue 
will remain open until NRC review is completed. 

Reason for Delay: Not Applicable 

Issue 27 — Procedures Program 

Original Completion Date: March 3, 2002 
Current Approved Completion Date: March 3, 2002 

Status: USEC has completed all actions for this Issue except for the action which 
requires that the Plant Operations Review Committee (PORC) complete a review of 
all In-Hand and liquid UF6 handling procedures within 5 years from the date that 
the NRC assumed regulatory authority for PGDP (March 3, 1997). This action is on 
schedule to be complete prior to that date. 

Reason for Delay: Not Applicable 

Issue 36 — Seismic Capability of Buildings C-331 and C-335 
Original Completion Date: December 31, 1997 
Current Approved Completion Date: June 30, 1999 

Status: USEC submitted a certificate amendment request in January 1999 to re- 
quest an extension of the completion date until June 30, 2000. Although NRC has 
not yet approved this extension, they did issue a Notice of Enforcement Discretion 
on June 30, 1999 which permits USEC to continue plant operations until such time 
as they complete their review and issue a certificate amendment. More recently, 
USEC, DOE and NRC met to discuss the issue of removing material from certain 
DOE Material Storage Areas (DMSAs) to support completion of the seismic modi- 
fications in those areas. USEC is currently on schedule to have all the seismic modi- 
fications completed by June 30, 2000 except for those DMSAs which have not been 
cleared sufficiently to allow work to be completed. USEC has informed NRC that 
additional time past June 30, 2000 will be necessary to complete the seismic modi- 
fications in areas affected by the DMSA issue. USEC, DOE and NRC are currently 
examining this issue and USEC hopes it will be resolved shortly 
Reason for Delay: The Seismic Upgrade Project is a large scale steel construction 
project. The overall project involves 723 steel installation locations, 2,530 tons of 
steel, and 12,000 individual steel pieces. In order to install this steel, the demolition 
of 4,000 pieces of steel are required. Initially, three Unreviewed Safety Questions 
associated with the installation of the proposed modifications were identified, which 
required NRC review and approval prior to beginning actual construction work. 
Once work was begun in the buildings, additional factors delayed the project. The 
temperatures inside the cascade buildings had a greater impact on worker produc- 
tivity than initially projected. In addition, the process of removing the existing con- 
crete and steel in preparation for the installation of the new steel bracing was much 
more labor intensive than expected. Further, the original design did not identify all 
of the interferences with existing equipment which needed to be relocated or re- 
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solved. Finally, it has taken much longer than expected to begin removal of material 
from the DMSA locations which must be cleared in order for the modifications to 
be completed. 

Issue 46 — Criticality Accident Alarm System — Horn Audibility and Issue 50 — Criti- 
cality Accident Alarms for Nearby Buildings 

Original Completion Date: December 15, 1998 

Current Approved Completion Date: January 18, 2000 

Status: This project is on schedule to meet the current approved completion date. 
The upgraded CAAS system has already been placed into operation in several facili- 
ties on site. 

Reason for Delay: The conceptual design to satisfy the requirements of these Com- 
pliance Plan actions originally required installation of additional air powered CAAS 
horns and upgrading the existing air system to supply the air necessary to power 
these additional horns. During the detailed design process, further reliance on the 
existing plant air system to support the CAAS system was determined to be unde- 
sirable. As a result, a new system was designed to improve CAAS horn reliability 
by providing a dedicated air system and air accumulators to supply the new CAAS 
horns. To enhance reliability of the sitewide CAAS system, this same concept is 
being applied to all CAAS air horns on site. The change in design and increase in 
scope required a delay of approximately one year to complete the entire upgrade but 
will result in an improved system. 

Question 2. Please explain why DOE material storage areas at Paducah have not 
been characterized, analyzed or resolved even through they were identified more 
than two years ago. 

Response. DOE is responsible for characterizing, analyzing or resolving the DOE 
material storage areas (DMSAs) at Paducah. USEC has limited responsibilities with 
respect to the DMSAs as set forth in the agreement, “USEC and DOE Agreement 
for DOE Material Storage at the Gaseous Diffusion Plants” which was signed by 
DOE and USEC in May 1996. This agreement specifies that, to the extent required 
by NRC, USEC will perform the following tasks: (1) visually inspect process equip- 
ment to identify enriched uranium deposits, (2) segregate equipment containing 
such deposits, (3) establish and maintain DMSA boundaries and signage, and (4) 
maintain necessary documentation concerning such activities. USEC has met its re- 
sponsibilities to the extent permitted by DOE. Because of an unreviewed safety 
question (USQ) raised by DOE’s subcontractors in early 1997, access to the DMSAs 
for further visual inspections has not been permitted until the USQ is resolved by 
DOE. 

In addition, as requested by DOE, USEC performs services for DOE on a reim- 
bursement basis. DOE from time to time has requested USEC to perform some serv- 
ices in connection with the DMSAs. In order for DOE to resolve the USQ and safely 
remediate the DMSA areas, the appropriate Nuclear Criticality Safety Evaluation 
(NCSE) and associated procedures required development. USEC began this work for 
DOE early in January 1998. NCSE development was a complex effort requiring sig- 
nificant engineering development work. This NCSE to support DOE DMSA work 
was completed and delivered to BJC in November 1998. DOE/BJC Readiness As- 
sessment Team Approval was received in May 1999. DOE/BJC are responsible for 
scheduling the remaining work to address the DMSAs. 

Question 2 (continued) Please explain what schedule or cost impacts may occur 
with USEC’s effort to complete seismic upgrades at Paducah due to DOE’S failure 
to characterized, analyze, and resolve DOE material storage areas. 

Response. The Seismic Upgrade Project is a large scale steel construction project. 
The overall project involves 723 steel installation locations, 2,530 tons of steel, and 
12,000 individual steel pieces. In order to install this steel, the demolition of 4,000 
pieces of steel are required. Total project cost will be on the order of $70 million. 

The Seismic project has been planned and scheduled in an assembly line fashion 
to gain efficiency and maintain project control of the contractor. The DMSA delays 
have caused the Seismic project to “skip” locations. These “skipped” locations have 
been added to the end of the project schedule due to uncertainty as to when the 
DMSA areas would be free of DOE material to allow construction work to occur. The 
“skipping” of locations requires rescheduling, duplication of Health Physics surveys, 
duplication of welding and burning permits, scaffolding construction, etc. In addi- 
tion, working skipped locations later in the scheduling is far less efficient due to 
the loss of assembly line construction techniques. 

The current estimate as to the cost impact of these delays is approximately $11 
million. The current estimate as to the schedule impacts of these delays is approxi- 
mately 3 months. These estimates were formulated prior to the most recent DOE 
concern with criticality safety and therefore are likely to change. Schedule revisions 
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are in process to determine the optimum integration of seismic work and required 
DMSA work. The goal is to complete Seismic work in the shortest period of time. 

An important decision point will occur in February 2000. Up until this point, 
other Seismic construction work will be available for USEC’s contractor. Beginning 
in February 2000, if the DMSA areas are not available for work, initial demobiliza- 
tion of the contractor work force (approx. 25% to 50%) would begin. Remobilization 
of this skilled work force (i.e., hiring, training, clearances, etc) would add signifi- 
cantly to the DMSA schedule and costs. 

Question 3. Is USEC responsible for funding the characterization and movement 
of DOE material storage areas? If so, what is the estimated cost of this effort, and 
how will USEC provide the necessary funds to complete characterization in a timely 
manner? 

Response. No, USEC is not responsible for funding the characterization and move- 
ment of DOE material storage areas (DMSAs). DOE and USEC responsibilities are 
described in an agreement, “USEC and DOE Agreement for DOE Material Storage 
at the Gaseous Diffusion Plants” was signed by DOE and USEC on May 28, 1996. 
DOE is responsible for ensuring that DMSAs are maintained in accordance with 
DOE requirements. This agreement specifies that, to the extent required by NRC, 
USEC will perform the following tasks: (1) visually inspect process equipment to 
identify enriched uranium deposits, (2) segregate equipment containing such depos- 
its, (3) establish and maintain DMSA boundaries and signage, and (4) maintain nec- 
essary documentation concerning such activities. USEC has met its responsibilities 
to the extent permitted by DOE. Because of an unreviewed safety question (USQ) 
raised by DOE’s subcontractors in early 1997, access to the DMSAs for further vis- 
ual inspections has not been permitted until the USQ is resolved by DOE. In addi- 
tion, as requested by DOE, USEC provides services to DOE on a reimbursable basis. 
DOE has from time to time requested services from USEC in connection with the 
DMSAs. USEC has performed these services as requested. 

Question 4. According to testimony provided by Mr. Key, USEC’s training manu- 
als for employees make no reference to plutonium and neptunium in the workplace. 
Is this true, and, if so, why is there no such reference? 

Response. Formal training modules regarding transuranics were developed and 
presented to the site personnel in 1992. The training was not, however, incorporated 
into the new employee training and the continuing training for site personnel until 
1999. The training did address the hazards associated with exposure to radioactive 
material and the precautions and procedures to minimize exposure to radioactive 
materials as required by 10 CFR 19.12, Instructions to Workers. The activity levels 
of transuranics in the work place are below the thresholds requiring their inclusion 
in radiation exposure assignment. Never-the-less, the current site training programs 
have been revised to include transuranics. 

Question 5. Will the delay in completing seismic upgrades cause a delay with 
USEC’s request to NRC to increase uranium enrichment assay levels at Paducah 
from 2.75 percent to 5 percent? 

Response. No. The increase in enrichment assay level to 5 percent at PGDP can 
be accomplished independent of completing the seismic upgrade. In a meeting with 
the NRC on August 3, 1999, USEC informed the NRC of its plan to request an in- 
crease to the authorized assay limit at PGDP in early-2000. USEC has developed 
a detailed project plan and currently intends to submit a Certificate Amendment Re- 
quest (CAR) to increase the assay limit at PGDP by May 2000. NRC must approve 
the CAR prior to USEC implementing changes in operations to support higher assay 
production. 


Responses of Robert W. Logan, Commissioner, Kentucky Department of Envi- 
ronmental Protection to Questions from the Subcommittee on Oversight 
AND Investigations 

Question 1. At the hearing, DOE indicated that areas offsite had been identified 
with radiological contamination high enough to require sampling technicians wear 
protective clothing. Why have these contaminated areas remained uncontrolled for 
public access? Are there other areas offsite with similar amounts of contamination 
that are also unposted? 

Response: As a U.S. Nuclear Regulatory Commission Agreement State, Kentucky’s 
posting requirements can be found in 902 KAR 100:019, Sections 23, 24 and 25. In 
addition. Radiation Dose Limits for Individual Members of the Public (902 KAR 
100:019, Section 10), and Compliance with Dose Limits for Individual Members of 
the Public (902 KAR 100:019, Section 11) are identical to U.S. Nuclear Regulatory 
Commission regulations. 
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Kentucky has a Field Sampling and Analysis Plan (FSAP) for Environmental 
Monitoring Activities which includes a Health and Safety Plan and a Quality Assur- 
ance Program Plan. 

All Kentucky activities are conducted according to these plans. Monitoring staff 
are required to have the proper dosimetry and all are subject to bioassays. Per- 
sonnel monitoring data for Commonwealth employees are well within the require- 
ments of 902 KAR 100:019. 

Question 2. Why has DOE failed to adequately assess sediments, soils, surface 
water, and other environmental media in areas outside the security fence to ensure 
public safety in these areas? 

Response: DOE’s progress in complete characterization of environmental media 
outside the security fence is directly related to available funding from Congress. To 
the best of our knowledge, U.S. DOE/PGDP has sampled and characterized those 
areas outside the industrial boundary sufficiently to determine if imminent threats 
to human health and the environment exist. Those areas that the Cabinet believes 
to be a potential threat to public safety were posted with warning signs. The Cabi- 
net is aware that contamination exists outside the security fence. These contami- 
nated areas and the sources that feed contaminants to the surface water system will 
be investigated under review by the Commonwealth and U.S. EPA. 

Question 3. What is the State of Kentucky doing to identify radiological contami- 
nation at other offsite areas accessible to the public? 

Response: The Commonwealth reviews all data and reports provided by DOE to 
determine potential restricted areas, as well as on-site and offsite impacted areas. 
In addition, as indicated above the Commonwealth has a FSAP which it utilizes to 
sample impacted areas. 

The FSAP was designed based upon known release patterns from the facility. The 
FSAP is a dynamic document that can be modified based on suspected or known 
areas of contamination. 

The Commonwealth’s efforts are documented by the more than 4,000 samples col- 
lected since 1995. 

Question 4. Based on current institutional controls that inform the public and re- 
strict access to offsite contaminated areas, are visitors, workers, and residents sur- 
rounding the Paducah site adequately protected from radiological and chemical re- 
leases from the Paducah site? 

Response: Based on the information to date, the Natural Resources and Environ- 
mental Protection Cabinet believes that, adequate institutional controls and/or re- 
moval actions have been implemented outside the security boundary to assure ade- 
quate protection of visitors to the wildlife management area and residents sur- 
rounding the PGDP. The Cabinet has not evaluated worker health and safety since 
the Cabinet has no regulatory authority over that issue. U.S. DOE and the USEC 
are obligated to assure worker health and safety. 

Question 5. Rlegal dumping activities were reported in Spring 1991 by Kentucky 
police investigator Mr. D.W. Senf in memoranda sent to Kentucky policy captain 
J.W. Pennington. Please explain what the State of Kentucky did with this informa- 
tion, and whether Mr. Senf s findings were resolved. 

Response: Kentucky collected surface soil samples from the area of concern in 
May 1991. The soil samples were analyzed for gamma emitting radionuclides and 
®3Tc. All radionuclides analyzed for were below detection limits. 

In June 1991, a gamma ray dose rate survey was conducted for the area of con- 
cern in the presence of Mr. Senf. No “hot spots” or levels above background were 
observed during the gamma ray dose rate survey. 

Based on the results of the gamma ray dose rate survey and the soil sample data, 
no further action was taken. Mr. Sent did not provide any information to suggest 
further action was necessary. The investigation is summarized in a June 17, 1991 
memorandum. 

Question 6. The State is authorized or delegated the authority to administer sev- 
eral federal environmental laws, including the Clean Water Act and the Solid Waste 
Disposal Act. In addition to permitting and monitoring requirements with respect 
to these programs, does the State of Kentucky have any financial obligations with 
respect to clean-up activities at the Paducah site? 

Response: No. 

Question 7. In your written testimony, you indicate Kentucky has collected over 
4,500 samples of surface water, groundwater, soils, sediment, and vegetation around 
tbe Paducah Plant between 1996-1999. In addition, over 13,000 radiochemical anal- 
yses and over 15,000 quality control analyses have been conducted to ensure the ac- 
curacy of DOE and contractor results. Based on all the tests the State has per- 
formed at Paducah, do you think the workers at the Plant and the people who live 
and recreate on lands outside the Plant are safe? 
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Response: The Commonwealth as a U.S. Nuclear Regulatory Commission Agree- 
ment State does not have regulatory authority in regard to DOE worker health and 
safety. 

DOE under the Atomic Energy Act of 1954 is self-regulating for radioactive mate- 
rials. 

Based on available data, there is no immediate threat to public health from re- 
leases from the site. 

This conclusion is supported by the results of DOE’s Phase I investigation. 

Question 8. Please list each environmental permit violation administered by the 
State of Kentucky at the Paducah site. Please also describe how each violation was 
corrected. 

Response: See attachment. 

Paducah Gaseous Diffusion Plant — Hazardous Waste Violations 

RESOLUTIONS OF VIOLATIONS POST 1990 HAZARDOUS WASTE VIOLATIONS KY8-890-008-982 

I. 8 ! 22-24 ! 1990 NOV issued, 6 violations written. 

Violations documented were: Insufficient employee training, manifests incom- 
plete, restricted wastes stored beyond 1-year period, three drums of hazardous 
waste over 90-day accumulation period, facility not operated to prevent releases 
(based on high number of spills). 

Manner in which violations were resolved: All but one violation were re- 
solved during an inspection conducted on June 23, 1992. The violation involving re- 
stricted wastes was resolved with the issuance of a Federal Facilities Compliance 
Agreement that listed guidelines for handling waste streams at TSDs. 

II. 11127191 NOV issued, 11 violations were written. 

Violations documented were: The wastewater stored at building C-733 from 
the sump of the same building did not have a “Waste Container Label”. The field 
inspection log used for buildings C-733 and C-746-R Storage Facilities were not con- 
sistent with the Part B Permit, Part II.B.4, Attachment V, Section F. The inspection 
log for the Lime Precipitation Unit C-400-D lacked the time of inspection in viola- 
tion of 401 KAR 35:020, Section 6. Waste D002, D006, D007, D008 was stored be- 
yond 90 days at the Nickel Stripper Unit in violation of 401 KAR 32:030, Section 
5, and KRS 224.866. Weekly container inspections and/or daily tank inspections 
were not conducted during storage of the D002, D006, D007, D008 hazardous waste 
at the Nickel Stripper Unit in violation of 401 KAR 35:180, Section 5 and/or 401 
KAR 35:190, Section 6. The C-400-C waste location logs did not describe the storage 
of the D002, D006, D007, D008 hazardous waste in violation of 401 KAR 35:050, 
Section 4. Employees were not completely trained in violation of 401 KAR 35:020, 
Section 7, 401 KAR 34:020, Section 7, and the Part B Permit Part B.I1.B.5. Manifest 
Document Number 140 dated 8/22/91 did not have a handling code on it in violation 
of 401 KAR 32: 100. Arrangements of response actions during an emergency were 
not made with the State Emergency Response Team in violation 401 KAR 35:030, 
Section 7. A copy of the Contingency Plan was not distributed to the State Emer- 
gency Response Team in violation of 401 KAR 35:040, Section 4. The Land Disposal 
Restriction Forms accompanying Manifest Document Number 133 and 135 states 
that the waste D008, D009 has a capacity variance until May 8, 1992, which was 
not correct due to the presence of D008, lead, which was restricted from land dis- 
posal as of August 8, 1990. This constituted a violation of 40 CFR 268.7. 

Manner in which violations were resolved: Inspection completed on June 23, 
1992. This inspection also served to resolve all but one of the August 22-24, 1990 
violations. 

III. 619192 NOV issued, 2 violations were written. 

Violations documented were: Waste soil contaminated with dioxins was stored 
at an inappropriate location. 

Manner in which violations were resolved: A June 16th and 17th inspection 
documented that the waste soil was containerized and that it had been moved to 
an acceptable location. All violations corrected. 

IV. 10130192 NOV issued, 1 violation was written. 

Violations documented were: Wastes were stored in an underground storage 
tank in excess of the 90-day allowed holding time. 

Manner in which violations were resolved: Underground tank was certified 
closed on January 4, 1993. 
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V. 1017193 NOV issued, 3 violations were written. 

Violations documented were: Failure to develop and implement a written 
schedule for inspecting monitoring equipment, safety, and emergency equipment im- 
portant to detecting and responding to environmental or human health hazards. 
Failure to document monitoring, safety, and emergency equipment maintained hy 
Chemical Operations and the Fire Department Failure to test and maintain all Con- 
tingency Plan equipment. 

Manner in which violations were resolved: A financial penalty was assessed 
which was paid on 6/8/94. 

VI. 2122195 NOV issued, 2 violations were written. 

Violations documented were: Failure to manage waste mercury from line re- 
corders removed from the enrichment process. Storage of waste mercury over 90- 
days without a permit. 

Manner in which violations were resolved: There was a disagreement in reg- 
ulatory interpretation between DOE and the Commonwealth. DOE agreed to accept 
the Commonwealth’s interpretation of the regulations and the matter was dropped. 

V7. 8 ! 30 ! 99 NOV issued, 1 violations were written. 

Violations documented were: Failure to provide notification of activity to he 
performed inside a Solid Waste Management Unit (SWMU). 

Manner in which violations were resolved: Sampling of uncharacterized soil 
was completed in accordance with the Commonwealth’s sampling plan. Results were 
submitted to the Commonwealth within the prescribed time limit. 

Paducah Gaseous Diffusion Plant — Solid Waste Violations 

Chronology of NOV’S at the #073.14 Landfill 

08/08/90 Noted Violations — NOV Issued 09/04/90. Communication system not 
operational (401 KAR 47:120-1); interim cover eroded (401 KAR 48:090-7); litter 
(401 KAR 48:090-9); inadequate daily cover (401 KAR 48:090-3). 

12/12/90 Re-inspection: Communication system repaired, interim cover erosion re- 
paired, daily cover applied to working face. All violations resolved. 

01/30/92 Noted Violations — NOV Issued 02/13/92. Entrance sign didn’t indicate op- 
erating hours (401 KAR 48:090-14); erosion and ponding water observed in 
ditch. 

02/26/92 Re-inspection: Entrance sign corrected, erosion repaired, ponding water 
and drainage problems corrected. 

01/27/93 Noted Violations — NOV Issued. Failure to notify within 48 hours of re- 
ceiving groundwater sample results which indicate contamination; failure to ar- 
range for a split sampling event; failure to sample for all required parameters. 
All violations are of 401 KAR 48:300. 

05/19/93 Letter sent discussing notification requirements. DOE submitted revised 
method of dealing with ground water sample results. NOV resolved. 

08/31/93 Noted Violations — NOV Issued. 401 KAR 40:010-4 — Failure to comply 
with instructions to demonstrate compliance with groundwater maximum con- 
taminant levels. 

09/09/93 Letter sent rescinding violation due to DOE submitting adequate data and 
results. 

Chronology of NOV’S at the #073.15 Landfill 

08/08/90 Noted Violations — NOV Issued 09/04/90. 401 KAR 48:060 — Communica- 
tion system inoperative; waste not spread or compacted; waste not covered with- 
in one week; interim cover is eroded; water ponding in one area. 

12/12/90 Follow-up Inspection. Communication system operable, waste compacted 
and spread, interim cover erosion repaired, and ponded water area regraded. All 
previous violations corrected. 

05/07/91 Noted Violations — NOV Issued 05/20/99. 401 KAR 48:060 — Interim cover 
eroded; water was ponded in interim area. 

06/26/91 Follow-up Inspection. Interim cover repaired, ponded water area regraded. 

All previous violations corrected. No violations noted. 

01/30/92 Noted Violations— NOV Issued 02/14/92. 401 KAR 48:060— Water ponded 
east of interim area; entrance sign did not contain operating hours, both viola- 
tions. 

02/26/92 Follow-up Inspection. Re-inspection: Ponded water regraded, entrance sign 
corrected. All previously noted violations have been corrected. 

09/02/93 Noted Violations — NOV Issued. 401 KAR 40:010-3 — Failure to comply 
with written instructions to prove non-contamination. 
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09/09/93 Same letter sent for 073-014. NOV resolved. 

Chronology of NOV’S at the #073.45 Landfill 

11/08/94 Noted Violations — Inspected by Donna Shartung: NOV issued 11/08/94. 

401 KAR 40:020 — Failure to notify the cabinet prior to well drilling. 

11/24/94 Letter sent to DOE noting regulation requires notification. NOV considered 
resolved. 

Paducah Gaseous Diffusion Plant — Water Quality Violations 
KPDES PERMIT NO. KY0004049 AND KY0102083 
Numeric violations of KPDES permit limits for conventional pollutants have gen- 
erally heen corrected by process control changes which resulted in more effective 
treatment. Corrections of numerical limit violations have generally occurred quickly, 
so there has not been formal Quarterly Non-Compliance Report (QNCR) action since 
1994, other than the issuance of a Notice of Violation (NOV). Normally, if the prob- 
lem persisted, a Demand Letter would be issued for the subsequent quarter, unless 
the problem were successfully addressed. (In 1997, for example, a Total Residual 
Chlorine exceedance was cited in one quarter and corrected before the next quarter. 
That was the most recent violation of a permitted effluent limit.) Currently, the fa- 
cility is conducting a Toxicity Reduction Evaluation (TRE), to address toxicity prob- 
lems which were identified in 1998. 

Paducah Gaseous Diffusion Plant — ^Air Quality Violations 

1. May 24, 1999 NOV from May 18, 1999, Inspection 

May 24,1999 NOV for noncompliance with 401 KAR 58:040 Section 3(1) mailed to 
United Thermal Industries Incorporated a subcontractor engaged in asbestos re- 
moval for USEC. NOV required written response from contractor within fifteen 
days stating actions taken or to taken correct and prevent future violations. 
United Thermal Industries, Inc. failed to have a current KY certification before en- 
gaging in the removal of asbestos. Reply to NOV received June 2, 1999, from 
United Thermal Industries, Inc. Application submitted to Kentucky Division for 
Air Quality for certificate did not contain requests for Supervisor certifications. 
United Thermal Industries, Incorporated submitted applications for Supervisor Cer- 
tification on May 18, 1999. The Kentucky Division for Air Quality issued Super- 
visor certifications 1500 hours on the same day. 

NOV reply and actions taken by United Thermal Industries Incorporated were suffi- 
cient to resolve violation. No further enforcement action deemed necessary. No 
further violations cited against company. 

2. NOV issued on August 28, 1997 from August 7, 1997 Inspection. 

NOV issued to USDOE on August 28, 1997 for noncompliance with permit condi- 
tions as follows. 

USDOE did not record pressure drops for the haghouse that controlled particulate 
emissions at the uranium hexafluoride cylinder grit blasting operation on Sep- 
tember 9, 1996 and October 28, 1996. 

USDOE did not promptly notify the Kentucky Division for Air Quality of the above 
deviations from the permit. 

USDOE did not submit notification of start of construction of the vitrification of low 
level radioactive soil project to the Kentucky Division for Air Quality within 
thirty days. 

NOV required written response from contractor within fifteen days stating actions 
taken or to taken correct and prevent future violations. 

Reply from DOE received on September 11, 1997. DOE will specifically address the 
permit conditions in new contractor contracts after June 5, 1997. DOE states 
that they had notified the Cabinet that construction started on October 3, 1996. 
The Permit condition clearly states that the Kentucky Division for Air Quality 
is to be notified in writing. No such notification was received by the Division 
until after the NOV was issued. DOE requested that the violations be with- 
drawn. Violations were valid and were not withdrawn as requested. Inspections 
made in 1998 and 1999 found no further violations of these permit violations. 
No further enforcement action was taken as the violations did not repeat. 
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3. April 5, 1996 inspection report cites possible violation of 401 KAR 50:035 Section 

5 for operating the northwest plume air stripper without a permit. Possible viola- 
tion cited as DOE claims CERCLA exemption from permitting. More information 
requested. 

April 26, 1996 letter from USDOE states that the project is subject to CERCLA and 
exempted from state permitting. 

Letter of August 16, 1996 from Mr. Roger Cook, of the Kentucky Division for Air 
Quality Permit Review Branch to Jimmy Hodges, Site Manager, stating no per- 
mit is required for the NW plume project. 

4. NOV issued on July 27, 1993 to USEC for violations of 401 KAR 61:015 and 401 

KAR 5 0:06 Sections 2(2) and 4(1). Noncompliance with regulatory and permit 
opacity emissions limitations for #2 coal fired indirect heat exchanger. 

NOV required written response from contractor within fifteen days stating actions 
taken or to taken correct and prevent future violations. 

Reply received on August 18, 1993 from USEC. Number two indirect heat exchanger 
taken out of service on July 28, 1993. To ensure future compliance PGDP will 
switch to alternate indirect heat exchangers fuels when opacity is in excess of 
the standards. 

Letter of September 1, 1993, from Ken Frye, Regional Supervisor, Kentucky Divi- 
sion for Air Quality, to Mr. Charles W. Martin, USEC, stating that August 18, 
1993, reply was not totally satisfactory. Taking the #21 indirect heat exchanger 
off line was the proper action to take but more information on problems with 
the emission control units was required. 

Problem ultimately resolved through repairs and improved operation of the heat ex- 
changer and its control equipment. 

5. NOV issued based on August 19, 1992 inspection cited denied access, refusal to 

release coal samples, and fugitive emissions. 

Through several meetings with cabinet management, credentials and access prob- 
lems were satisfactorily resolved. Coal samples were ultimately received after 
the cabinet asserted its authority to require them. Fugitive emissions were re- 
duced through better controls, including more thorough and frequent watering 
of stockpiles and haul roads. 

6. NOV issued June 7, 1991 for fugitive emissions from a coal stockpile. 

Problem ultimately resolved through enhanced controls, mainly wet suppression. 


Responses for the Record of David Michaels, Assistant Secretary for 
Environment, Safety and Health, Department of Energy 

QUESTIONS FROM COMMITTEE ON COMMERCE 

Question 1: Please provide one copy of the Department of Energy’s (DOE) Phase 
I independent investigation report (independent investigation). 

Answer: A copy of the independent investigation is provided for your information 
and use. 
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Executive Summary 


EVALCATION; Office or OvtraghI 

Inv^tigation — Phase I 


Background/Scope 


Paducah Gaseous IMiTusiOfi 
Plant 


August- September 1999 


In August 1999, in response to a number of 
envtronmenL safely, and health (ES&H) allegations 
and concerns, ihc Secretary of Energy jriiliaied an 
independem investigation at the Paducah Gaseous 
DifTusion Plant (PGDP or Plant). These ES&H 
concerns centered on areas such as improper onsite 
and onsite disposal of hazardous and radioactive 
materials, release of contamination into .site streams 
and drainage ditches, inadequate posting and control ofeontatninated areas, exposureof work ersio uranium 
and transuranic elements, and ineneclive communication of hazards to workers 

To provide timely feedback to the Secretary on the current status of environmental protection, worker 
and pub] ic health and safety, and the status of legacy issues, this IJepartmcnl of i-'nergy ( DOE i Office of 
Oversight investigation was divided into tw'o phases f^a.sc I. the subject of this rc}>ort. covers the period 
from 1990 to the present. Phase I!, which will begin in October 1999, will evaluate liS&l I performance 
and concerns about Plant operations prior to 1990. Various assessments in the early 1990s, including a 
DOE Tiger Team and the initial investigation under the DCX: Environmental Protection Agency Consent 
Order, identified numerous concerns atou! environmental contanunation, radiological protection, and the 
presence of transuranic materials. 

This first phase of 'he investiiption focused on legacy areas and activities those that remain the 
responsibility of DOE and its current management and integrating contractor, Bechlc! .lacobs, which look 
over operation of the DOE-coiitrollcd activities at KjDP in 199X fhe investigation did not examine 
areas leased by the United States Enrichment Corporation (USI-.C) that arc under Nuclear Regulatory 
Commission (NRC) jurisdiction NRC has undertaken a separate confirmatorv inspect ion to assess worker 
safety in those areas of the IKjDP under NRC control. 

Rather than separately investigating each of the many specific allegations and concerns, the Office of 
Oversight investigation learn independently examined the implementation of PGDP ES&H programs 
within which the allegations and concerns fell. These programs include pubi ic and environmental protection, 
radiation protection, worker safety, and line management oversight. This approach was chosen to identify 
Issues and programmatic weaknesses that need to be corrected and help DOE to implement long-term and 
effective imfM-ovements in ES&H performance, rather than merely addressing symptoms. 


Results 

Although weaknesses remain, significant corrective actions and improvements have been implemented 
in PGDP ES&H programs since the early 1990s. The PGDP site is being cleaned up under enforceable 
agreements established with the Commonwealth of Kentucky and the Environmental Protection Agency. 
Ilie site is currently in compliance wth the terms of Federal Facility' Agreements. Compensatory measures 
have been taken to protect the public and to mitigate the impact of radiological and chemical contamination, 
such as connecting homes that are in the path of contamination plumes to public water. In the worker 
safety arena, the radiation protection fw^ogram has been enhanced, radiation exposures to employees have 
been low, and injury and illness rates at PGDP are lower than at many other DOE sites. 




427 


Despite the improvements since 1*^90 and aaions lo clean up the site, this inxesiigaiion ideniihed u numbei ol 
\veakiie.sses in eaeli ofllic arcui reviewed. While the inveaigaiion team lound w ininiedialc lineal lu itealili and 
saJ'cii ihal would require iirnncdiaie cessation of site activities, the cumulative impact of a numltci ofdcncicncies is 
.'.-cause for concern. - '• ; .n- ' : . . 

Publicand Environmental Protection. Extensive efforts havebeen undertaken at PG DP to characterize major 
sources of groundwater contamination, and the extent of that contamination, as a result of the 1988 discovery of 
contaminated offsite residentia! drinking weHs. Limited jwo^ss has been made, however, in accurraieiy isolating or 
remidiating the numerous source of offsite con^nin^mi. Groui^waicr contamination plumes now extend over two 
miles offsite and continue to gfow at approximately one foot per day, and, in some areas, PGDP has not adequately 
characterized the plumes, including defining the leadii^ edges. Most of the site’s funding has been devoted to 
characterizing contamination, operatingand maintaining the site infrastructure, meeiing regulatory requiremenLs. and 
implementing compensatoiy measures in reaction to irantediaic threas. The funding available forcleanupand remediation 
has been much less than requested, and little progress has been made. As a result, two of PDGP'.s early major cleanup 
milestones under the Federal Facility Agicemenl, lo remediate Drum Mountain (also known as Barrel Mountain) and 
to characterize the waste unit beneath it, are in significant 
Jeopardy of not being met Examples of other deficiaxrics 
in enviforimeniai and public protection include: 

• Large quantities of scrap metal and low-level and 
mixed waste (equivalent to approximately 50,fXK) 
barrels) are stored in conditions that cause 
degradation of the containers (e g., drums stored 
outdoors without protection from the weather) and 
the potential for spread of contamination. 

• Numerous contaminated areas and shutdovm process 
facilities have not been adequately characterized and 
analyzed to identify potential exposure pathways and 
have noi been controlled and maintained lo prevent 
the spread of contamination. 

• Information provided to stakeholders, including 
workers, the public, and the Site Specific Advisory Board, has not been comprehensive or presented in a manner 
that is easy for a non-technical audience to understand (e.g., annual environmental reports do not reflect data 
resulting from site remediation investigations). 

Radiation Protection. Since the early 1990s, the PGDP radiolopcal protection program has been enhanced 1^ 
adding radiation protection staff and establishing numerous controls, such as dosimetry (monitoring radiation exposure 
by means ofa film badge), bioassay (monitoring radiation exposure by sampling body fluids), and contamination 
con^is. Despite these improvements, the PGDP radiation protection program is not implemented with the level of 
discipline, formality, and rigor required for DOE unities. Examples of deficiencies in radiological protection 
include; 



Several thousand tens of nickel and aluminum ingots were 
produced. These materials are currently stored outside with 
no protection. 


• InaiflicicRt radiologic^ postings and barriers contaminated areas, some of which are outside the security 
fence and could be accessiWe to the public 

• Inconsistem implementation of radiological control mechanisms mcludlng radiation woric permits, procedures, 
surveys, and air monitoring 

• Subcontractors working in radiological exposure areas without the required training or dosimetry. 
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cxpcisfia- !i;5/ar;is hnM' ix'cn idcnufieJandanah /cd. iiv\ arc adctjtiaioh I'-inirollix; and u<!)ic!> aic mo>v inM'i \;.0 n' 
work planninu i iowc^or. iiii)>rovcincJUxarc needed in csuiblislnng. niuiiuuining. <indiblio\vitig proccduivs, pjriicolart) 
for work pci l'onned b> Ni;bcoinractors. Deficiencies in vvtirkcr salcly practices and comrols indicate the lack of a 
disciplined, naaroas. and consistent t^tfroach 10 safay 
management Other deficiencies were evident in such 
areas as. 

» CriticaliU safety hazards in !X)M malerial stora^ 
areas (IbN-ISAs) have not been characieri/cd. 
anal\/ed. ane restilved even though lhe\- were 
identified iiiote than two \ears ago 

• Medical personnel liavc not been sulTiciemh 
iiuolsoii in cwiluaiing lia/ards to ensure liie 
elTeciiveness of iticdical surveillance programs, 
parftcoiarh those for subcontraciors 

• Workei Itamine pKvgiams do noi ensure familiaiiA 
\Mlli woikplace lia/aid.'- and ha\e not adequateh luldiessed iIk.’ piescaicv ol jiaiiMiiaiiies (elements, such as 
plutonium, that his\ e a higher atomic number than Hramum) i his shot tcontmr m fnnnimr ma> Ino c esaceri'ated 
workers Icai of exposure and contributed to instances ofmistrusl b> oorkeis 

l.inc Oversight, t he operaiing gaseous di(Vusu>n lacrliie was leaseei to USi c' m iw.v aiid NRt' s reguleiore 
oversight of these leased facrliltes iKgan in iW? J>f>l-; retains rcgttlaioi'. owr.sighi lespoiisihiinx oiiK for imn- 
leased portions ol'the facilities Line iranageinont oxeiMght of i SXII Iw the D' 'I ' ’ak Kuigv < ijviaiiotis ( tffice 
i< )k 1 and the Paducah Site Office has been limited l)t >1- lleadciuaiieis I S.VI I <nei sight meliiding the pmgrani 
offices and ilie t >lTfce of I n\'ironment, Safet\ and Health has also tven ‘.e!\ htntied I iiiilu'i, Hecittei .hu'ob- 
oversight o( subeonlvaciots' l-SiSH performance has not assured eompliaiiec wnfi i SA,li lequiiciuents [ he lack of 
siiffuienl I me o\ ei sighl has coiurilnitcd to stliiaimns in wliicli picMuush idem died puMileins and weak lesses hioe 
resurfaced and have remained uixorrccied for extertded periods 

Conclusions 

Many impiovemcnls :n liS&l I programs itavc been made m the past ten ycais. and current operuiion.s dc not 
present an immediate risk to workers or the public. I lowcvcr, the current radiation protection program and some 
elements of worker safely programs do not exhibit the required levels of discipline and formality l-urthcr. there has 
been little progress in reducing or mitigating site hazards or sources of cnvironincntal comaininalion. Weaknesses in 
hazard controls arc evident, liiS&H oversight has not been suflicicni. and communication with stakeholders and 
workers has not been comprehensive and responsive to stakeholder needs In combination, these weaknesses 
undermine workers' and stakeholders’ confidence and perpetuate the risks and Iwards of legacy operations, 

A key to regaining stakeholder, worker, and public support and confidence, reducing hazards and risks to as low 
as reasonably achievable, and ensuring the continuing operation of the I^DP is to begin to accelerate progress in the 
cleanup efTon. including compliance with impending initial major cleanup milestones such as Drum Mountain and 
the waste buried beneath it. Timely progress in cleanup and remediation will require a reevaiuatiem of pnoritiesand 
funding allocations within the DOB Ofltce of Environmental Management and OR and 'or additional cleanup funding 
from Congress Systematic progress needs to be demonstrated in key cleanup and hazard reduction effons such as 
the elimination of the many sources ofeomaminatior;. characterization and disposition of the DMSAs. including 
rcsoluiion of criticality safety cotKerns. the proper storage or ^ipment offsite of low-level waste, and the removal of 
hazards and proper upkeep or demolition of shutdown hazardous facilities Oihct area.< whore liinch improxemeni 
(S needed include 




DOE Material Storage Area 
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• Establishing a high level ol discipline and rigor in ihc radiological protection program and other programs affecting 
worker saiei\, such as criticality safety. I'hiserronsliouldemphasizestriciconipliance with posting and barrier 
requirements, improved radiation work permits, comprehensive radiological training, sirici use o fund compliance 
w'ith procedures, characterization of materials to improve effective hazard analysis, and the use of engineered 
hazard controls whenever possible. 

• Strengthening communications and outreach to workers, the public, and stakeholders to ensure understanding, 
confidence in site operations, and empowerment in contributing to cleanup strategies, priorities, and decisions. 
This effort is particularly important for the Site Specific Advisory Board, whose charter is to contribute to site 
cleanup through involvement in establishing priorities and milestones and achieving public support. 

• Restoring a reasonable level of DOE and contractor oversight of ES&H performance to ensure adequate 
subcontractor safety performance, accountability for compliance with DOE requirements, and continuous 
improvement. 

Continued impio\ cmcnis in safely management will be particularly iinporiam as the i'fiDP initiates additional 
site cleanup and remediation activities. This work presents unique hazards (c.g., handling material that contains 
radioactive and chemical carcinogens and that has not been fully characterized) and has already resulted in several 
occurrences of workers being contaminated in the limited remediation efforts to dale. The need for effective safetv 
management is further highlighted by the fact that, under the management and intcgraiing contractor concept, a large 
fraction of the potentially hazardous work will be performed b>' subcontractor employees, some of whom do not 
have a long-term knowledge of site hazards or controls. As subcontractors' cicanupand waste management activities 
increase, Bechtel Jacobs and DOE personnel who arc knowledgeable of DOE requirements will need to increase 
their level of oversight. 


D 
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OVERVIEW OF ISSUES 

]. There has been limited 'progresxin'remedi^ingaixd-characterizingen'vircihmental contamination, low- . 
level wastes, and stored hazardous materials thk were'iMDduced by' past industrial activities, and major 
cleanup milestones under the Federal Facility Agreettenf are jeop^dized by funding constraints. 

2. There are continuing weiaknesses in the radiation |Mt««rtkfn martagement of known environmental 
contamination areas by both Bechtel Jacobs and DC^ 

3 Radiological exposure pathways for DOE operations have not been fully assessed or documented. 

4. Groundwater contamination has not bewt adequately chtuacterized in some areas. 

5. Unclear assignment of responsibilities and w^kne^es in the integration and interpretationofenvirori- 
menta! information have adversely impacted the understanding of environmental conditions. 

6. Information to the public has sometimes been delved and is in fomis not clearly understood by the 
general public and other stakeholder groups, contributing to a per<^ption that DOE and the contractor 
are withholding information from the public, 

1 . Incomplete radiological characterization of the workplace adver^ly affects the ability of the radiologi- 
cal control organization to identify hazards and institute controls as necessary to cn.surc consistent and 
appropriate radiological protection for workers. 

8. There is a lack of rigor, formality, and discipline in the development, maintenance, and implementation 
of the Bechtel Jacobs radiation protection program. 

9. Criticality safely def!cienci« in DMSAs have not been resolved by DOE in a timely manner, posing an 
unnecessary hazard to workers in surrounding areas. 

10. Safety and health procedures an? not consistently applied and followed, and in some cases, hazard-s arc 
not adequately addressed by those procedures. 

!L Beditel Jacobs has not assured that subcontracted medical personnel are sufftciently involved in the 
i^lificarion, evaluation, and integration of workplace hazards to ensure effective worker medical 
programs. 

12. Bechtel Jacobs training programs do not ensure all woHcers are knowledgeable of hazards and 1 

protection requirements, including those associated with transuranic contamination. 

i 

13. DOE has not cwidacted effective oversight of ES&H or ensured that Bechtel Jacobs and its ^bcostrac- | 

tors effectively implement all DOE and regulatory requirements. \ 

14. Bechtel Jacobs has not conducted fully effective oversi^t of ES&H performance or ensured that its I 
aibcontra^rs effectively implement all DOE and t^ulatory requirements and are held accountable. I 
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Introduction 

1.1 Purpose and Scope 

The Depanment of Energy (DOE) Office of Oversight, within the Office of Environment, Safety and 
Health, conducted an investigation of the Paducah Gaseous Diffusion Plant (PGDP or Plant) during August 
and September 1 999, The purpose of this investigation was to determine whether current work practices 
for DOE-controlled areas of the site are sufficient to protect workers, the public, and the environment. 
'Ihis investigation was performed at the direction of the Secretary of Energy, who instructed the Office of 
Environment, Safety and Health to examine recent employee concerns with past operations and work 
practices, and current management of legacy materials at PGDP 

This investigation is being conducted in two phases. The first phase, the subject of this report, addressed 
DOE and site contractor activities and environment, safety, and health (ES&l I) issues arising since ! 990. 
The second phase will address Icgac)- ES&H issues that occurred prior to I990. This mvcsiigaiion is 
being coordinated with other organizations that have regulatory authority at PGDP, including the 
Commonwealth of Kentucky, the Nuclear Regulatory Commission (NRC), the Environmental Protection 
Agency (EPA), and the Occupational Safety and Health Administration (OSHA) Excluded from this 
investigation is an\ aclivitv cuircntiv under NRC jurisdiction (i.e., (he portions oftl^c Plant leased to the 
United States Enrichment Corporation, or USEC). 

I he scope of the investigation includes; (I) facilities and properties under DOE jurisdiciion, (2) 
ES&H issues associated with these facilities and properties from 1990 toihe present, including interactions 
between DOE and stakeholders: and (3) BS&H issues associated with uranium enrichment facilities from 
1990 to March 3, 1997 — the point when NRC assumed regulatory oversight of the gaseous diffusion 
processes, facilities, and personnel. The DOE-conirofled operations that were examined include; landlord 
infrastructure; ireaimeni. storage, and disposal of legacy waste remaining from past operations and newly 
generated waste; site remediation; uranium hcxafluoridc(UF,,) cylinder storage; facility decontamination 
and decommissioning, and polychlorinated biphenyl (f^l3)collcciion, treatment, and cleanup, Consistent 
v.'iih the memorandum of understanding Ixiwcen the NRC and DOE regarding PGDP operation. an\- 
activities, operations, or facilities shared by USEC and DOE or iis conlraclors were examined as pan of 
this investigation. 

1.2 Site Background, Operations, and Hazardous Materials 

The PGDP is located in McCracken County, Kentucky, approximately 10 miles west of the city of 
Paducah and 3 miles south of the Ohio River. The site occupies about 3,425 acres, of which 750 acres are 
within a security fence and contain uranium enrichment process equipment and support facilities. The 
mission of the Plant is to “enrich” uranium for use in domestic and foreign commercial power reactors. 
Enrichment involves increasing the percentage of the uranium>235 isotope in the material used for creating 
reactor fuel (UF^). Uranium-235 is highly fissionable, unlike the more common isotope uTanium-238. 
The PGDP enriches the UF^ from roughly 0.7 p^cent uranjum-235 to about 2.75 percent uranium-235. 
This slightly enriched material is shipped to the Poil^outh Gaseous Di0usion Plant, where currently it is 
further enriched to 5 percent uranium-235. Figures 1, 2, and 3 are site maps and an aerial view of PGDP. 

The PGDP was constructed in the early 1950s, and Uie first product cylinders with enriched uranium 
were shipped to Oak Ridge in late 1 952. Caibide and Chemicals Company (now Union Carbide) was the 
original site contractor and operated the Plant for the Atomic Energy Commission. In the mid-1960s, the 
mission of the Plant shifted from military to commercial applications, and the Plant began enriching 
uranium for use in nuclear power plants. In 1 975, the Energy Research and Development Administration 
assumed responsibility for regulatory oversight of the uranium enrichment program from the Atomic 
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Figure 1. Map erf Paducah Gaseous Diffusion Pbnf. Leased and Noo'leased Areas 



Figure Z Aerial View of Paducah Gaseous DifFusioi Plant 
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Liicig) t^oiumii.iiun, iii .^77, these iuncuons were iransferred lo UOt. Manm Mariciia became ibe operating 
coniracior I'oi ihc Plani. rcplucing Union Carbide, in 19S4. 

The Energy Policy Act of 1992 created USEC and was a first step in the process of privatizing the governincni's 
uranium enrichment enterprises. In July 1.993, USEC poitionsofthe Plant from DOE, asstimed responsibriity 
for uranium enrichment activities, and contracted with Martin Marietta Utility Services, a subsidiary of Marfirr 
Marietta, for operation and maintenance of enrichment activities. Through a June 1995 corporate merger, Martin 
Marietta Utility Services became Lockheed Mslin Utility Services. NRC granted a certificate of compliance to the 
Plant in November 1996 under 10 CFR Part 76, and r^ulattay oversight of enrichment operations was iransferred 
from DOE to NRC in March 1997. As a result of an initial public offering, USEC was privatized as an investor- 
owned corporation in July 1 998. USEC look over direct operation of ait enrichment activities at the Plant in May 
1999, with most Lockheed Martin Utility Services peisonnel becoming employees of USEC 

DOE is the site 'landlord,” owns the physic^ plant, and is re^>onsible for operation of the North\^£ Ciroundwatcr 
Treatment Facility and three inactive landfills. DOE retains respmisibility for the environmental restoration program, 
most elements of the waste management program, and all waste materials generated by past DOE activities. Bechtel 
Jacobs is the management and integrating contractor for DOE, having been awarded this contract in April 1998. 
Bcclnei -lacobs relics on subcontractors to conduct otvironnumta! restoration and waste managcmcni function.s. 
Simplified organization charts for the DOE Paducah Site Office and B<xhtcl Jacobs are shown in Figure 4 . 

USEC facilities consist of process buildings, electrical switchyards, a steam plant, a water treatment facility, a 
chemical cleaning and decontamination facility, and maintenance and laboratory facilities Over iisopcrating lifetime, 
PGDP has processed more than l,(K)0,(K)0 tons of uranium. The process of enriching uranium at PGUP involves 
conversion of Uly,'LO compressed gas, which is in turn fed through a series of diffusion stages: PGDP has over 1,800 
diffusion stages The diffusion process generates enriched uranium product and tailings fhe product is then 
shipped to the Portsmoulh Gaseous Diffusion Plant in Ohio for further enriching. The tailings, containing less than 
0.5 percent uranium-23S, remain on site in cylinders. 



l^diicah Site Office 









435 


During ihe Flam’s operating history, the process of oiriching uranium for military and commercial applications has 

in addition to the produci and the tailings — generated other radioactive and non-radioactive wastes, and has 
introduced other materials to the Ptam not associated with naturally occurring uranium- These waste materials 
include. iransuranic elements (isotopes .with atonlic.riumbeRtgr^ter than- uranium) such as neptuniunl-237 and 
plutonium-239, fission products such as technetium-99, PCBs,and volatileorganic compounds such as trichloroethene 
(TCE). These waste materials present differing levels of risk to workers and to the public depending upon their 
concentration, pathway of release, and method of exposure. Figure 5 shows the historic process of uranium enrichment 
and its byproducts. Characteristics of selected hazardous materials (i.e., radioactive and non-radioactive) at the 
Plant are described on the page following Figure 5. 

1 .3 Past Worker Safety, Public Safety, And Environmental Protection Assessments 

Since the mid-1980s, there have been a number of assessments and regulaioty' actions related to PDGP operations 
These events resulted in the identification ofissues in worker safety, public safety, and environmental protection and 
established a series of actions required of DOE and contractor management to ensure resolution of the issues 
Corrective actions were developed to addres.s some of the issues and concerns idcniificd in the studies discussed 
below. The investigation team did not individually evaluate the effectiveness of each corrective action. 

The Report of the Joint Task Force on Uranium Recycle Materials Reprocessing. In April 1985, a DOE task 
force evaluated the adequacy of practices to support handling of radioactive contaminants in uranium recycle materials 
at the Oak Ridge Y-12 Plant, the Fernald Materials Production Center, and at the RM! Company (in Ashtabula. 
Ohio), and examined past operations at the PGDP and the Portsmouth Oxide Conversion Facility The task force 
concluded that an in-depth examination ofhandling and processing practices at PGDP was warranted, that quantities 
of recycle materials with undetermined levels of contaminants were present at PGDP, and that PGDP was periodically 
receiving commercially-produced containing trace levels of transuranic elements. This study recommended 
that PGDP line management assess worker exposures to transuranic elements and fission products from processing 
of recycled materials and recommend a feasible method for disposing of uranium recycle materiai. 

/dentiflcation of Groundwater Contamination and Development of Administrative Consent Order, i n 1 988, 
concerns over residential water quality ted to sampling of residential wells north of the Plant and discovery of TCE, 
an industrial degreaser, and iechneiium-99, a product of fissioning nuclear fuel. This discoverx' prompted the 
government to provide municipal water free of charge to all residences and businesses in an area bounded bv the 
Ohio River to the north, by the DOE property to the south, by Metropolis Lake Road to the east, and by Bethel 
Church Road to the west. Under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), DOE and the EPA developed an Administrative Consent Order, effective November 23, 1988. that 
established a schedule to investigate and remediate offsite groundwater contamination. Phase 1, conducted in 1989 
and 1 990, identified contaminants of concern and solid waste management units (SWMUs) that could have contributed 
to offsite contamination, outlined the physical characteristics of the SWMUs, and described the risk of offsite 
contamination. Phase II, conducted in 1990 and 1 991, further assessed the risk of offsite contamination, characterized 
SWMUs that could have contributed to offsite contamination, and identified migration pathways for contaminants. 
A summary of key SWMUs, as characterized in Phase II, is provided in Appendix B. 

Office of Environment, Safety and Heahh Assessments. In the late 1 980s and early 1 990s, the DOE Office of 
Environment, Safety and Health conducted a number of assessments of ES&H activities and programs at PGDP. 
These assessments examined such areas as radiation protection, health physics, industrial hygiene, and industrial 
safety. Among the weaknesses identified were inadequacies in construction area hazard posting and control, failure 
(0 consistently use personal protective equipment, limitations in the systems and equipment used to measure potential 
exposures to transuranic elements, and the abs^ce of monitorii^ of stack effluents and waterborne pathways for the 
presence of transuranic activity, (e.g., neptunium). Improveimnts were noted in such areas as the process for conducting 
frisking for contamination and the hazard communication Idling program. 

Drum SpUL In March 1990, an accident during routine waste handling operations in Building C-746-Q Warehouse 
resulted in the breaching of one drum waste controlled under the Resource Conservation and Recovery Act (RCRA). 
High levels of alpha contamination were present at the q>ill site, and review of storage records prompted radiological 
control personnel to conduct transferable contamination surveys for isotopic analyses. Transuranic contaminants in 
the spilled material included americium-241 , plutonium-239, plutonium-240, and neptunium-237. These results led 
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CHARACTERiSTiCS OF SELECTED HAZARDOUS MATERIALS AT PGDP 

Radioactive Materiais' ‘ - i • v-.:' -• ' ^ ... - . 

□ Uranium - Arielemeni that naturally occurs in the earth and is mined for commercial purposes. 
Natural uranium is 99.3 percent U-238 and 0. 7 percent U-233: Lf235 is used as nuclear reactor 
fuel. Enriched uranium contains more U-235 and depleted uranium contains less U-235 than 
natural uranium. U-238 has a radioactive halfdife 4,470,000,000 years (the period of time for 
material to decay to half of its initial radioa^ive amount). Once in the body, urcmium may concen- 
trate in the kidneys and bones or lungs, depending on its solubility. A.s a heavy metal, uranium is 
toxic and can damage the kidney At enrudunents less than Wpetveni (i*GDP's maximum enrich- 
ment i.\ less than 5 percent), uranium s chemictd toxicity to the kidney predominates over its radio- 
logical hazards. 

□ Transuranic Elements - A series of elements whose atomic numbers are greater than 92 (i.e.. 
greater than uranium) and cim be produced wl^n U-23H absorbs ncutmn.s as part of a nuclear 
reaction. Among iht in/nsuranic elements are neptunium and plutonium. Transuranics were 
introduced to the Plant when spent reactor fuel was processed. 

> Neptunium-237 - Np-237 has a radioactive half-life of 2.]40J}()0 years. Once in the body. 
Np-237 concentraies in the bones and liver. 

'r- Platonium-239—Pv-239 has a rudioaatvefuilf-lifet^ 24,065 years. Once in the body, Pti-239 
concentrates in the bones. 

o Fission Products - A series of elements that are erected when V-235 is split by neutrom as part of 
a nuclear reaction. The products this splitting are typically elements with atomic mass numbers 
in the range of 80 to 108 and 125 to 153. Among (he fission product elemeni.s are technetium and 
strontium. Fission products were introduced to the Plant when recycled uranium from spent reactor 
fuel mv received fiom other DOE sites. 

e- Technetium-99 - Tc-99 has a radioactive half-life xf 213,0011 years. Tc-99 is highly mobile in 
groundwater and is readily absorbed throughout the body, contributing relatively little radioac- 
tive dose compared lo transuranic elements. If deposited in the lung, Tc-99 would only remain 
in the lung for a period of weeks. 

> StTondum^90 - Sr-90 has a radioactive htlf-Ufe of 29 years. Similar to Pu-239. Sr-90 concen- 
trates in the bones. However, ^inhaled, would only remain in the lung for aperiod cf 

days. 

Hazardous Materials 

□ TricMoroethene - TCE is a colorless liquid with a chloroform-like odor that is often used as an 
industrial degreaser. TCE is a mild irritant to the r^ratory tract and the skin. Critied exposure 
pathways are inhalation, ingestion, and skin or eye contact. When humems are exposed, 7Cf 
concentrates in the respiratory system, heart, liver, kidneys, central nervous system, mdsJdn. 

. a Oihrodiphenyl or Pofychhrbtated Biphenyl ~ PCB is colorless to lightly-colored, viscous liquid 
with a mild odor that is generally used as a codir^ medium in transformers and at PGDP in 
ventilation system gaskets as a fire retardemt. The critical pathways cf exposure are irOtalation, 
ingestion, md absorption. When humans are exposed. PCBs concentrate in the slan. eyes, and liver. 
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poicmial hazard were established 

DOE Tiger Team Assessment. A concCTn regarding ES&H conditions at al I DOF sites led a Ti ger Team assessment 
of PGDP in June-Juiy 1 990. The assessment concluded, that c^i/i^ -PCpP operations was not warranted, that 
compliance issues were known by Federal and St^e agencies- issuing pCTmits, and that the following ES&H and 
management issues required prompt attention: 

• Environmental monitoring and evaluation prt^jrams were not being effectively implemented due to a lack of 
technical direction, formal procedures, and a coordinated quality assurance program. 

• Formal procedures for implementing environmental protection activities were lacking, and quality assurance 
programs had not been implemented for many environmental activities 

• Compliance with DOE orders and mandatory standards for worker safety and health was deficient, as was the 
system for managing administrative control documents. 

• Training and certification programs did not meet site needs. 

• Instrument calibration practices did not always meet minimum standards 

• There was no long-range plan for safe storage of UF,^ cylindcrs. 

• No integrated sitewide management system was available to track and correct idcntilled dcficicncies. 

• DOE was not performing effective oversight to ensure that ES&H initiatives were being implemented. 

• The site contractor did not have a corporate strategic plan to accomplish DOF s F.S&l 1 objectives. 

DOE Office of Nuclear Safety Radiological Oversight In 1994, DOIi'sOlTiccof Nuclear Safely evaluated the 
PGDP radiological protection program. The evaluation identified two strengths and five programmatic issues. The 
strengths included a highly competent and experienced contractor management team that was aware of the elements 
of effective radiological control. The programmatic issues included (I) the need to establish standards for the 
sitewide radiological control program, (2) the need for substantive improvement in management systems that affect 
contamination control, (3) the need to improve radiological control technical bases, and (4) the need to improve the 
radiological control training program 

Defense Nuclear Facilities Safe/)' Board (DNFSB) Reconmtendation 9S-I. In May 1995, the DNFSB issued 
recommendation 95-1 in response to a concern over the deteriorating condilions of cylinders housing solid UF^ 
across the DOE comrlc.v. At PGDP, there arc more than 37,0vW) cylinders fhe DNFSB concluded that poor 
maintenance and storage condilions, combined with mechanical damage suffered during handling, led to corrosion 
and subsequent breaching of several cylinders. It was the DNFSB's view that prompt remedial actions should 
include: (i) a program to renew the protective coating of cylinders; (2) an evaluation of additional measures to 
protect these cylinders from the damaging effects of exposure to the elements; and (3) a study to determine whether 
a more suitable chemical form should be selected for long-term storage of the depleted uranium 

DOE Office of Occupational Medicine and Medical Surveillance "Needs Assessment ” In 1 996, the Paducah 
Site Office asked the OfHce of Occupational Medicine and Medical Surveillance, within the Office of Environment, 
Safety and Health, to determine whether the available occupational medicine services were sufficient to meet the 
needs of the DOE Office of Emergency Management and USEC contractor and subcontractor personnel at PGDP. 
The assessment concluded that the occupational medicine program provides good medical services to workers, 
although services were more oriented to family practice than to occupational health. Advanced life support services 
were judged to be sophisticated and of high quality. Occupational health services were found to lack formal linkage 
between the health and safety organization and the onsite medical department of DOE and USEC. The lack of 
information sharing wong health professionals was also cited as a weakness. 

Department of Health and Human Services (DHHS) Public Health Assessment DHHS completed a draft 
public health assessment of PGDP in the fall of 1999, which is required for all sites on the EPA’s National Priorities 
List; the Plant was designated as such in May 1 994. A draft of the assessment concluded that, under normal operating 
conditions, PGDP does not currently pose a health hazard to offsite populations, although members of the public 
near PGDP may be exposed to low levels of contaminatiem. This conclusion assumes that access restrictions and 
fish advisories remain in effect. DHHS also concluded that a future groundwater pathway could exist if new wells 
are drilled into plumes northeast northwest of PGDP by future landowners. Contaminated surface water, soil 
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and sediment, and biota surrounding the Plant were judged to pose no health hazard due to the iow levels of exposure 
Offsite transportation of cylinders containing depleted uranium was examined as a potential public health hazard. 
DHHS concluded that a transportation accideni.involying a fire and rupture of a cylinder would pose an urgent 
public health hazard to individuals ■within 70 mefereofthe ru'ptured.cyirader, although the. probability of this event 
is very low. 

1.4 Recently Identified Concerns 

There have been recently identified concerns associated with prior operations, past work practices, and the 
management of legacy materials (those remaining from past operations) at PGDP These concerns, described in 
more detail in a series of disclosure statements made by three current and/or former Plant employees and one 
member of a private interest group, can be characterized as follows: 

• Information provided to DOE, the Commonwealth of Kentucky, and the public regarding the nature of occupational 
risks and levels of offsite contamination was incomplete and/or not fully accurate 

• Safely-related roles and responsibilities were not clearly assigned, so key safety responsibilities arc not being 
properly addressed. 

• Contractor management discoursed personnel from 
raising safely issues, and/or concerns that were raised 
were not addressed in a timely manner. 

• Information on site hazards was not communicated 
to workers in a timely manner and/or training 
programs were not sufficient or rigorous enough to 
convey these hazards to workers. 

• Hazard controls (administrative and engineering 
controls, and use of personal protective equipment) 
for workers in radiation areas did not ensure adequate 
protection. 

• Occupational radiation exposures were not accurately 
communicated to workers. 

• Radioactive and hazardous materials were disposed 
of in unapproved onsite and offsite locations, were 
improperly shipped, and/or were not surveyed before leaving the site. 

1 .5 Investigative Approach 

To support the overall objective of determining whedter current work practices are sufficient to protect workers, 
the public, and the environment, the OlTice of Oversight invesii^tion team interviewed personnel; observed work 
activities; performed walkdowns of facilities, work areas, and the site grounds; sampled and analyzed groundwater, 
surface water, sediment, and soil; conducted radiological surveys; and reviewed documents. Issues identified by the 
investigation team are summarized in Appendix A of this report. 

Over 100 interviews were conducted with DOE Headquarters, Ridge Operations Office (OR), and Paducah 
Site Office personnel; Bechtel Jacobs and subcontractor managers, supervisors, and workers; selected USEC personnel; 
and stakeholders. USEC personnel were interviewed to clarify the nature of DOE activities conducted in USEC- 
confrolled space and to better understand how USEC performs work for Bechtel Jacobs under a subcontracting 
arrangement. To ensure that an accurate record of interviews was maintained, 25 formal interviews with DOE and 
Bechtel Jacobs personnel were captured in transcripts. 

The investigation team observed numerous facilities and work areas to familiarize themselves with Plant 
operations, work practices, and hazard controls. Essentially all DO£-controlled Plant facilities, waste and material 
storage areas, and site grounds were visited by the investigation team. Many facilities and storage areas were 



Quantities of uranium materials are clearly evident at product 
handling points in Building 340. 


opcrmion;il ;u'!!\i!jcs wore :ilso ohserwd lo nnderstjnd hov work 
activuics arc planned and execulcd. 

1 ho iiivosiigaiion icam coileciedovw^sfflnptesfrom ppundvvaler 
wells, surface waier sources, sedimenis, and soil, as well as from 
materials, equipment, and facilities {see Section 2.1 for more 
information) Samples were collected hc«h inside and outside the 
perimeter security fence, rhesesamplcsvrereevaluaittifiylhcis’escncc 
of radioactive and non-radioaciive contaminants. Most samples were 
“split” or separated into two samples for purposes of running a parallel 
test, and samples were maintained under a strict chain of custody. 

l o supplement the interview, observalkm. and sampling procej^Ks;, 
hundreds of docuirenis including plans, procedures, and asses-sments 

were reviewed the investigation team. These reviews provided 
crucial perspectives on the assignment of roles and rc^KMisibililics, 
conduct ofwork activities, and the record oras.sessmcm findings, 'ntis 
extensive process for gathering miormation enabled the team to prweed 
in a structured fashion to; ( I ) understated conditions as they existed In 
1990: (2) fully comprehend the issues being raised regarding pa.st 
operations, past work practices, and managemCTi of }caac\- materials; 
(3) evaluate the orfcctivoncss of actions taken b\' the Hunt in the last 
decade to address MS&l I issues, and (4) as.scss current conditions at 
the sue and their impact on Marker safety, public safety, and the 
protection of the environment i hese evaluations are documcmed in 
the remainder of this report, 



I ne sampling ream collected soil samples at 
the base of Drum Mountain. Grass areas were 
surveyed at Smillion disintegrations per 
minute with visible uranium materials present. 
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Assessment of Current Conditions 


In keeping with the investigation team’s mission of evaluating current conditions at the Plant and 
their impact on ES&H, the results of these evaluations are organized in three main sections — Public and 
Environmental Protection (Section 2. 1 ), Radiation Protection and Worker Safety (Section 2,2), and Line 
Oversight (Section 2.3). The Public and Environmental Protection section examines existing pathways 
for hazardous materials to be transported to the environment, the types ofeffluents that are being transported, 
legacy sources of contamination, the extent of contamination in groundwater and in surface waters, the 
site's efibns undertaken b\ the site to control contamination, key results from the sampling and analysis 
conducted by the investigation team, and the cfTectivcness of efforts to provide information to the public 
and other stakeholders. The Radiation I^icction and Worker Safety section outlines the nature and 
extent of risks that workers face at the site from both radiolt^ical and non-radiologica! hazards, the use of 
engineering and administrative controls to mitigate these hazards, and the cfTectivcncss of systems for 
planning and managing work at the site. The Line Oversight section examines the effectiveness of DOE 
and contractor management functions that arc necessary to ensure protection of workers, the public, and 
the environment. 

2.1 Public and Environmental Protection 


Since the 1 950s. past industrial operations at PGDP produced large quantities of legacy materials that 
have been disposed of in landfills or burial grounds, released into the environment, or placed in long-term 
storage. Current DOE operations at PGDP focus primarily on the administration of programs to address 
legacy materials and on infrastructure maintenance. 

DOE has the responsibility to characterize and 
control emissions of contaminants into the environment 
from DOE operations or past practices. To characterize 
chemical and radionuclide effluents into the environment 
from DOE operations at PGDP, the site has established 
an environmental monitoring program as required by 
DOE Order 5400. 1 , (.kneral Environmental Protection 
Program. Compliance with the terms of the 
Commonwealth of Kentucky permit for discharges of 
liquid effluents is also monitored on a routine basis. In 
addition to routine environmental monitoring, DOE, with 
oversight by the EPA and the Commonwealth of 
Kentucky, is conducting extensive investigations into the 
nature and magnitude of contamination in the 
environment as provided for in agreements and permits. 


Current Path¥Miys for Contaminant Transport 
in the Environment from DOE Operations 
Include: 

• Dhehorge.’! of process and siornnraier 
runoff from the sire into local surface water 
bodies 

• Sediment transport through erosion and 
surface water runoff 

• Air emissions from diffuse sources, such as 
M’ind-blown dispersion of surface contamU 
nation and suspension of contaminated 
(bats by vehicle traffic 

• Rainwater infiltration, leaching, and 
transport of contamination info the 
groundwater from former spills, burial 
grounds, and lanffUls 


Investigations conducted in 1990 and 1991 

reported that the offsite contaminated groundwater plumes are some of the largest in the 
DOE complex. 


Investigations conducted in 1990 and 1991 reported that the offsite contaminated groundwater plumes 
are some of the largest in the DOE complex. Additionally, numerous areas of radiological and chemical 
contamination have been discovered within the site security fence, outside the security fence on surrounding 
DOE property, and in offsite areas now managed by the State of Kentucky Fish and Wildlife Service. 
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(ji colUuiiililuuou iiiwiiiuc wasic buiiai gfounus, old saniiaiy landlills, scrap yards, waste lagoons, spill sues, 
and leaks from coniaminaicd buildings. Those areas will be cxuinincd in morcdeiaii in Phase 11 ol this Jinesugaiion. 


Activities to Control Migration of and 
Exposure to Contaminants at PGDP 


Interim steps have been taken since 1990 to protect the environment and public health. Groundwater 
pumping and treating efforts have helped to impede some of the highest areasof contamination. In a defined 
area referred to as the water policy area, alternative sources of water have been provided to residents with 
contaminated wells. These steps have reduced public risk, but 
contamination sources still exist, and the groundwater plumes 
have continued to spread from the site at approximately one 
foot per day. 

Cleanup plans and strategies have been developed in accordance 
with Federal environmental regulations. The site is currently in 
compliance with the provisions of the Federal Facility Agreement. 

DOE developed a Site Management Plan that includes program 
management requirements and a Site Remediation Strategy to 
coordinate RCRA and CERCLA cleanup requirements. The Site 
Remediation Strategy defines remediation priorities and provides a 
framework for establishing site-specific goals that are consistent 
with the overall cleanup goals and priorities outlined in the OR 
document, "U.S. DOE Accelerating Cleanup: Paths to Closure,” 
revised May 1999. 


DOL huii taken a number uf steps t> 
efTicicncy of site cleanup uiscraiions. 


Supplying public water to residents and 
businesses with the potential for contami- 
nated drinking water wells 
Installing limited groundwater pump and 
treatment systems on the Northv’est and 
Northeast Plumes 

Placing sediment fences around the scrap 
yard 

Diverting the disebargefrom the North- 
South Diversion Ditch through the waste- 
water treatment plant 
Installing clay caps on some old landfills 
Excavating "hot spot " PCS contamination 
Retrieving contaminated material from the 
Ballard Wildlife Area 


DOE has taken a number of steps to improve the efficiency of site cleanup operations. A management and 
integration contract was established to increase accountability for meeting cleanup milestones. DOE waste areas 
were organized into a smaller number of operable units to accelerate regulatory review and approval of cleanup 
methods and strategies. Actions have been taken to control waste management activities at the point of generation 
and in the facilities regulated by external environmental requirements, llicsc actions include developing and implementing 
procedures for managing and disposing of waste generated by DOE operations at the site. In part, these procedures 
were developed to address findings from the 1990 DOE Tiger Team assessment involving waste management, waste 
characterization, and the scrap yard and landfill operations. 

In addition, the site constructed two new waste management facilities, built a new landfill, and adequately maintains 
existing waste management facilities for regulated waste streams including hazardous waste, asbestos and PCB 
wastes, and sanitary waste. The site’s waste acceptance criteria document, revised in May 1999, provides guidance 
and requirements for meeting the acceptance criteria for these facilities for most waste streams generated by [X)E 
operations at the site. 


Radiological and chemical contamination from past industrial activities at PGDP has been released into 
the surrounding ground, soil, and air. 


Radiolo^cal and chemical contamination ftom past industria] activities at PGDP has been released into the 
ground, soil, and air around the Plant. Effluents from current DOE operations appear to be in compliance with State 
discharge limits. Radiological and chemical contamination has spread from the site boundary into the groundwater 
and surface sediments, p^cularly into the Big and Little Bs^ou Creeks, and is documented in investigation reports 
published by DOE. Contamination continues to propagate in these media, prompting DOE and regulatory organizations 
to take precautionary steps to protect public health, such as connecting local residents to public water supplies and 
limiting public use of lakes and sections of local streams and ditches. Contamination continues to migrate from source 
areas into the environment. However, based on the limited duration of public exposure to contamination and the 
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miliysiion measures taken to prevent the consumption of comamtnated water and Idodstut'l's, DUb operations, at 
i-’LiUI-’ do not now present a signil leant pubiie iieaiih risk. 


Limited progress iias been made in renicdiatiRg hazardous material source areas. 


Despite the limited public health risk, significant improvements in protecting the public and the environment are 
needed. Limited progress has been made in remediating hazardous material source areas such as landfills, burial 
grounds, and waste and scrap piles Limited funding has played a significant role. Additionally, weaknesses in 
characterization of groundwater and surface contamination wctc identified. Controls to prevent the spread of 
contamination have not yet been fully implemented. While limited in magnitude, some radiological exposure paihwavs 
to the public have not been fully assessed or evaluated These include airborne fugitive emissions from coniaminaied 
areas and the direct radiation from cylinder yards. Although improvements were noted in most waste inanagcmcni 
practices, the investigation team noted a number of concerns, primarily relating to inappropriate storage of legacy 
waste materials. AddilionalI\ . program management weaknesses were identified within the Paducah Site Office and 
Bechtel Jacobs regarding their ability to integrate and interpret environmental information Icchnical personnel arc 
not assigned or available in sufficient numbers to interpret the vast amounts of data associated with specific 
environmental disciplines, such as groundwater and environmental radiation protection. Finally, public communication 
has not been effective in providing information regarding environmenia! contamination and cleanup initiatives, 
contributing to the perception among some stakeholders that DOl-i and the contractor arc withholding information. 

Issues 

1. There has been limited progress in remediating and characterizing environmental contamination, low* 
level wastes, and stored hazardous materials that were produced by past industrial activities, and major 
cleanup milestones under the Federal Facility Agreement arc Jeopardized by funding constraints. A key 
element contributing to the lack of progress is limned available funding. DOL has not provided sufficient funds 
to significantly reduce sources of contamination, such as buried wastes, soil contaminated by previous spills and 
releases, exposed coniaminaied scrap metal and wasie materials, and degrading contaminated buildings. The 
scope of PGDP work funded by DDL has been limited primarily to characterizing contamination, operating and 
maintaining the site infrastructure, meeting regulatory requirements, and controlling the spread of contamination. 
While the site is currently in compliance with the 1998 Federal Facility Agreement, near-term milestones are in 
jeopardy. Progress has been limited in the following areas. 


Coniatnination continues to propagate at 
ooe foot per day and now extends for over 
two miles. 


Most of the sources of contamination identified in 
1991 still remain. Contaminated materials from 
burial grounds, old landfills, inactive waste lagoons, 
or spill sites have not been removed or treated. 
Groundwater plumes containing TCE and 
technetium-99 that have resulted from some of these 
sources continue to propagate at one foot per d^ 
and now extend for over two miles. 



m 


One ash receiver In Building 410 remains in place after 22 
years, held in place by corroded C-Clamps. Uranium materials 
were deariy migrating from the receiver. 
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Coiitarriinaied process buildings, which were shut down over 20 years ago and for which no future use is expected, 
have not been adequately maintained or taken down. Residual m^erials have not been fully analyzed or removed, 
and surveys indicate that contamination is spreading within the buildings Large volumes of low-level radioactive 
wastes remain stored within the buildings. These shutdown buildings have been allowed to deteriorate and are 
subject to animal infestation, broken windows, and leaking roofs. They are not included in the 2010 cleanup 
schedule, and they are increasing in risk and cost to decommission 

A large volume of contaminated waste materials (Drum Mountain) and scrap metal that has accumulated since 
the 1950s is stored outside in piles and inside the Plant security fence. These areas continue to contribute 
contamination to the environment through surface water runoif and dispersion. The I-edcral ^■acilily Agreement 
requires removal of this material from Drum Mountain and beneath it by 2003. The site estimated and requested 
funding, but current budget proposals provide only SI. 3M (versus $3.6M required) for fiscal year 2000 and S3 2M 
(versus $13 7M required) for fiscal year 2001 (see figure 6). 


Disposal oflo«-lo\ci «a«c has recrived low funding lirionlyiK-causcilK'tc a 
or identified safeiv concerns requiring near-term disposition. 


>>!iilal()rA retiiiiremenls 


A tola! of 6,444 cubic meters (equivalent to 
approximately 31,000, 55-gallon drums) of low- 
level waste are stored onsite at PGDP. Hiis includes 
1,775 m^ stored outside in over 8,000 containers 
that were not designed for long-term slorj^c. Many 
of the containers stored outside arc severely 
degraded, and some have leaked as a result Much 
of the site's low-lcvcI waste is not fully 
characierizcd for shipment, and some max contain 
transuranic materials. Disposal of this waste has 
received low funding priority because there are no 
regulatory requirements or identified safety 
concerns requiring near-term disposition. As a 
result, only 1 57 m' have been shipped from the site 
since 1990 , The schedule for completing disposal 
has subsequently changed from fiscal year 2006 to 
fiscal year 2011 Additionally, current funding 
targets assume that no new waste management 
facilities will be needed to accomplish the site 
mission. This assumption does not take into account 
necessary efforts to open, inspect, and charactcria 
the thousands of low-level and mixed waste drums 
currently stored onsite. Elsewhere in the DOE 
complex (Rocky Flats Environmental Technology 
Site and Nevada Test Site), engineered facilities are 
used to conduct these characterization and 
segregation efforts. Such facilities w-ould 
significantly reduce the risk to the workers who 
open the containers for inspection and 
characterization. 



Outdoor drum storage 



Funds piwidcd have consistoitly been 
tess than funds requested by PGDP 

Rgure6. PGDP Funding History 

(Budget information provided by Bechtel Jacobs) 
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DMSAs contain large amoui 


of uncharacterized material. 


. • DOE Material Storage. Areas (DMSAs) belongii^tfii l^E bill located in . fecilities jhat haye.beef).leased-.tb ' 

USEC, contain large amounts of uncharacterized niaitOTaj that irtcludes drums labeled as asbestos waste, drums 
labeled as containing detectable levels off*CBs, and old electrical equipment. A multiyear project to characterize 
this material has identified waste regulated under RCRA. DOE is not managing DMSAs pursuant to either 
RCRA orCERCLA regulatory requirements. 

• The nearly 37,000 UF^ cylinders stored on site in 

the open at PGDP constitute a radiological exposure 
hazard and a potential threat to worker and public 
health in the event of fire and rupture. In 1995, the 
DNFSB recommended upgrading the condition of 
the cylinders and converting the to a more stable 

form Plans to paint 1,400 cylinders (to seal them) 
were cancelled due to funding constraints, and funds 
for a UFf_ conversion facility have not yet been 
appropriated. 

* The published accelerated cleanup schedule for 
remediation of environmental hazards at PGDP is 
not realistic. PGDP received a total of $36M for 
fiscal year 1999. Site estimates indicate that PGDP 
will require significant increases in funding, up to 

S160M in fiscal year 2008, to meet the completion goal of fiscal year 2012. The scheduled completion date is 
based on an assumed increase in funding for PGDP. Nevertheless, appropriations have decreased significamh 
since 1 995, despite requests for increases, and have been significantly below the targets ncccssaiy' to accomplish 
the accelerated cleanup. The funding necessary to accomplish the 2012 goal will not be available without a 
significant change in appropriations. As irwlicaled in Figure 7, current funding levels will extend site cleanup 
until 2020, we!) beyond the required 2012 milestone. 



Approximately 37,000 cylinders of UF^, each containing up to 
14 tons, remain stored on site pending conversirm to more 
stable forms. 
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The current target level of funding 
is insufficient for cleanup by 2012 



Rgure 7. PGDP Funding Requirements vs. Target, Fiscal Years 2000'2020 




(lecontaminnlinn and dcconimtssionins of shutdown process huildin^s. 


The Site Rem^iatipn Slrategy.does not reflecilhe increasing riband cleanup costs associated with deedm^inition 
and decommissioning of shutdown process buildings. The scfi^ule also assumes the success of cost-saving 
initiatives, such as reduction of overhead expenses by use of an management and integrating contractor, use of a 
revised documentation strategy to limit the number of remedial investigations and feasibility studies, significant 
cost savings by recycling scrap left on site, and reduction of long-term site maintenance costs by replacing the 
current pump-and-treat approach to groundwater remediation witha passive alternative. Achieving the necessary 
cost savings through these initiatives has not been demonstrated. 


DOT. Ik)s not been siicccstifiil in conv«.>\-ingnvcds and obtaining cungrc'ssiortid fiindingfor ckaniipofPfiDP. 


• DOF. has not been successful in conveying needs and obtaining congressional funding for cleanup of PCIDP 
PGDP has consistently been allocated less funding than requested for waste management and environmental 
remediation. These reductions occurred during a period when environmental risks and regulatory commitments 
for cleanup were increasing. Cleanup activities at PGDP have been funded almost entirely from the Uranium 
Decontamination and Decommissioning Fund A 1998 report to Congress by DOE on the use of this fund did 
not identify the need for additional funds to keep the contamination at PGDP from spreading to the surrounding 
environment. This OR-prepared report emphasized accomplishments, but did not discuss the challenges faced 
at the site to reduce and prevent spread of contamination to the environment within adeclining budget 

2. There arc continuing weaknesses in the radiation protection management of known environmental 
contamination areas by both Bechtel Jacobs and DOE. These include deficiencies in radiological 
characterization, posting, contamination control, and application of principles to reduce environmental hazards 
as low as reasonably achievable { ALARA). Such weaknesses are contrary to sound health physics practices and 
the radiological expectations delineated by DOE in orders, regulations, and standards. 


'I'hc full extent of radiutogical 

■ contamination both inside and outside the 
site security fence has still not been 
characterized through a $ite^^'idc$un‘ey and 
sampling program. 

The areas of most significant radiological 
contamination have been identified during past 
investigations; however, the full extent of 
radiological contamination both inside and outside 
the site security fence has still not been characterized 
through a sitewide survey and sampling program. 

For example, an area of contamination adjacent to 
the S Landfill was recently identified At this 
location, a tar-like substance reading 43,000 
disintegrations per minute was discovered and 
subsequently covered and posted to control access. 

There is no documented listing or database of 
radiologicaliy contaminated areas other than what is included in the SWMU list, which is not maintained by the 
radiological control organization and does not clearly designate contaminants of concern for each SMWU. 



lliis area was recently discovered near the S&T Landfill. 
Slack "ooze” was discovered to be radiologicaliy 
contaminated. This area has been covered and posted, 
pending further investigation. 
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The invesligalion team noted areas ofconiaminaiion ihai -exceed BechicJ Jacobs radiological posting criteria m 
Kentucky Permit Discharge Elimiriation'Systeih OutfaJI 01 1, the North-South Diversion Ditch, and along Little 
Bayou Creek at some distance from the sitesecairitY boundary. Underthe Bechtel Jacobs health physics procedures, 
these areas would require posting as soil conteminafion »easaid/or contamination areas, and appropriate measures 
would be needed to prevent inadvertent entry. Son» of these areas are currently posted with signage and 
wording that are the result of CERCLA R«x>rds of Elision or interim corrective measures, but these postings 
are not consistent and, in some cases, do not specify the presence of a radiological hazard. Neither DOE nor 
Bechtel Jacobs could provide a basis for not controlling such areas in accordance with the Bechtel Jacobs 
radiation protection program. The relationshipamongthe radiation protection program, DOE orders, 10 CFR 835 
(Occupational Radiation Protection), and CERCLA requirements has not been adequately defined. It appears that 
DOE and Bechtel Jacobs believed that the provisions of 10 CFR 835 were not applicable, because these arcus arc 
outside the security fence. Howrever. the scope of 10 CFR 835 iiKludcs protecting individuals from ionizing 
radiation resulting from DOE activities. Since iIk: contamination of these areas is the direct result of DOF 
activities, 10 CFR 835 would apply. 

Radiological contamination has migrated from 
known sources at PGDP. These environmental 
problems may impact areas previously free from 
radiological contamination. ResuS}»nsion of 
wind-blown, radio logically contaminated soils or 
the impact of radiologically contaminated surface 
water runoff represent potential problems, further 
complicated by the potential tracking of 
contamination by personnel and vehicle traflic. 

Only limited and incomplete niligaiion measures 
for these potential sources have been implemented 
on site, such as at Drum Mountain, the scrap 
yards, or the three decortaminalioti and 
decommissioning buildings. Sediment fencing has 
been installed but does not eliminate sediment 
runoff. 



Drum Mountain contains residual uranium matenals that are 
contributing to contamination of the environment. 


Environmental ALA RA considerationshavenot been integrated into all processes. 


Environmental ALARA considerations have not been integrated into all processes, and appropriate controls 
have not alw^sbeen incorporated into design, construction, and remediation activities. An effort was made to 
develop an environmental ALARA program in 1995 inantieijMtionof lOCFR 834, Radiation Protection of the 
Public and the Environment, but the process is not fully documented or implemented. Environmental ALARA 
considerations have not been formal ly integrated into environmental programs as required by DOE Order 5400.5, 
Radiation Protection of the Public and the Environmera. TTie manner in which liquid and airborne radiological 
discharges are subjected to the ALARA process is not defined. 

The current waste ax^ptance criteria for the sanitary landfill do not specifically prohibit disposal of objects that 
could classified as low-level radioactive waste based wi exceeding DOE Order 5400.5 surface contamination 
limits. The current landfill waste acceptance criteria fad to specify any limits for surface contamination and rely 
solely on a uranium limit of 30 pCi per gram as the only radiological criterion to detennine the suitability of 
waste for disposal. The technical basis document that established waste acceptance criteria for the landfill does 
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not address surface coniaminaied objects, such as roofing material, concrete, rubbio, and debris that are disposed 
of in the landfill. It is unclear whether, or how, such materials are to be satrpled volumetrically, or whether waste 
disposal practices would allow for disposal of materials that exceed IX)E Order 5400.5 radiological limits in the 
sanitary landfill. This technical basis, althou^ ^jprovwi the Field -Office Manager, contained items that 
exceeded the Field Office approval criteria. ThwefCH^ pursuant to DOE Order 5400 5, this technical basis 
document should have been approved by the Office of Environment, Safely and Health. 

3. Radiological exposure pathways for DOE operations have not been fully assessed or documented. While 
projected doses are expected to remain low, weaknesses are evident in the assessment and reporting of all possible 
air emission sources and in the accuracy of public dose calculations. 


The magnitude of “fugitive” emissions at PGDP DOE facilities is not known. 



The magnitude of “fugitive" emissions at PGDP 
DOE facilities is not known, and this pathway has 
not been fully evaluated or documented. 

Radionuclide calculations do not include any 
contribution to dose from fugitive emissions as 
required under the National Emission Standards for 
Hazardous Air Pollutants. Fugitive emissions from 
a number of diffuse sources — such as 
contaminated ground resuspension, scrap piles, 
rooftop dispersion, and vehicular traffic — are 
inevitable and could contribute significantly to the 
calculated public dose (estimated to be 1.14 mrem 
in 1997). In lieu of actual source term data, the 
concentration of uranium and transuranic Many locations in shutdown buildings contain degraded 
contaminants in soils has never been used in lagging probably containing asbestos, 
estimating a release fraction or fugitive emission 

source term for input to the dose model. Instead, the site assumes that fugitive emissions are insignificant and 
reports negligible contributions to dose from this pathway; this assumption is not supported by any documented 
technical basis. The absence of measurable readings on the ambient air monitors used by USEC and the 
Commonwealth of Kentucky is not a valid basis for concluding that fugitive emissions from DOE activities are 
insignificant, since the sensitivity and location of the air monitors are not sufficient to make that determination. 


Public dose estimates from ingestion of contaminated sediment are not consistent 


• Estimates of radiation doses to the public from ingestion of contwninated sediment are not consistent. Although 
no remediation of contamination has occurred, the reported dose changed from 2 mrem per year in 1 992 to 0.07 
mrem per year in 1995. The main difference is the use of sediment sampling results obtained during the current 
year for dose calculations. While actual radionuclide concentrations may be decreasing because contamination is 
spreading downsrieam, only one or two sediment samples are taken in each location annually. This variation raises 
questions about the use of such data as accurate, representative, and conservative. In lieu of a complete 
characterization or remediation of sediments, the highest reported historical values would be more appropriate for 
use in the public dose calculations. In addition, even though transuranics and thorium were found in some 
samples, dose calculations are only based on uranium and technetium data 
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■ The 1998 draft Anniiat Site Envir<wmeiitel R^n js-ovidK data «i audies of Ihermofuminesceni dosimetry 
conducted in the vicinity of the UF^ cylinder aora^ yards. Before 199S,djrect exposure to penetrating radiation 
from cylinder storage was not considered in the public dose calculations. The 1998 data indicates that up to 1,000 
mreminayearcoiildbeaccruedjustoutsidethe-securi^fencefhowever.the 1998draft Annual Site Environmental 
Report indicates no actual public dose from this pathway.- DOE and Bechtel Jacobs justify this assessment by 
using the nearest resident as the “maximally expo^ recqjtor point” when calculating radiation exposures. This is 
not the roost conservative or realistic recq^r point, given lha diere are members ofthe public who have access to 
areas in clo^ enough proximity to potentially receive ado^ (e.g., staged truck drive’s awaiting offload Joggers, 
hunters, and hikers) greater than the nearest resident- 

4, Groundwater contamination has not been adequately characterized In some areas. Extensive efforts have 
been undertaken to characterize the major sources and the extent of groundwater conlaminaiion as a result of the 
discovery in 1988 of contaminated residential drinkingwater wells near the site. DOE has generally defined the 
nature and extent of contamination in the RegiwiaJ Gravel Aquifer and the McNairy l-ormaiion, has established a 
water policy to ensure that the public is adequately protected, and has taken interim pump-and-treat actions. 
While these characterization and control efibrtswere appropriate, someareas have not been fully characterized. 


SufPeient data are lacking < 


the leading edges of both the Northeast and the Northwest Plumes. 


Sufficient data are lacking on the leading edges of both the Northeasland the Northwest Plumes. 'Che density and 
positioning of monitoring wells are not 


adequate to assess the furthest movement 
or the discharge locations, such as streams, 
of the two northern plumes. The most 
recent plume map shows that movement 
has occurred under a portion of the 
Tennessee Valley Authority (TVA) 
property (see Figure 8). Groundwater 
samples taken bythesite in theearly 1990s 
indicated low concentrations of 
lechnetium-99 on TVA property. Those 
samplingeffoits were discontinued in the 
early 1990s. The TVA Shawnee Steam 
Plant borders the Ohio River. 

The Southwestern Plume was recently 
discovered, The rate of movement and 
the direction have not yet been 
characterized, but the apparent movement 
is initially toward the southwest. After a 



short distance it bends toward the north. Because groundwater flow may be influenced by the abundant grave! in 
river deposits in this area, this plume will require additional characterization. Recent Held studies have bounded 


the plume to the north and the south as it exists in the fenced area. 



Several sowces »e responsible for the groundwater contamination in the two major plumes. A major contributor 
to the Northwest Plume is a facility that used laige volumes of TCE for degreasing equijMnCTit (Building C-400). 
High concentrations of TCE dissolved in groundwater nefff C-4(K) ar.d characterization studies suggest that TCE 
exists in pure form in the subsurface. Building C-400 is also a major source of technetium-99 contributing to the 
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Nonhwest Plume. Building C-400, which contributes lo both northern plumes, indicates the complexity of the 
source areas. Because of this complexity and interaction of i^umes and source areas at PGDP, it is necessary to 
analyze these elements as one interactive system in the subsurface. However, since 1 992, plumes and sources 
have been analyzed individually or in limited groups, resultii^ in redundant work and limiting die effectiveness of 
the sitewide analysis. The recently established Groundwater Operable Unit concept is designed to consider all 
sources and plumes in an integrated fashion. 


Removal or treatment ofthe sources of groundwater contamination has not begun. 


• Removal or treatment of the sources of groundwater conlaminalitMi has not begun, although extensive characterization 
studies and treatability studies have been conducted. Innovative removal technologies have been reviewed for 
application, and the Las^na treatment technology will be initiated on one major source in the near future. The site 
has also installed two groundwater pump-and-treat systems to contain and reduce concentrations in the Northeast 
and Northwest Plumes. During the Office of Oversight investigation, the Northeast Treatment System was not 
operational due to maintenance oflhe cooling lowers. These systems were installed as interim measures to contain 
contamination existing in the most concentrated portions of the plumes. Limited pumping rates decrease the 
effectiveness of the plume removal systems, as confirmed by subwintractors’ calculations. Small portions of the 
contaminated groundwater plumes with the highest concentrations are being treated by the systems. 

5. Uncleara^ignmentofresponsibifities and weaknesses in the integration and interpretation of environmental 
information have adversely impacted the understanding of environmental conditions. DOl* and Bechtel 
Jacobs staff at the site do not have the requisite comprehensi ve knowledge of the nature of existing contamination 
in the various environmental media (surface water, sediment, soils, groundwater, and air). In this area, sufficient 
technical personnel are not assigned or available to interpret the vast amounts of data associated with specific 
environmental disciplines. The site has not established clear staff responsibilities for environmental radiation 
protection functions. The site’s outsourcing strategy will compound this weakness, at least in the near term, as 
additional environmental professionals are transitioned to subcontractor positions or find other employment. Specific 
weaknesses were identified in the following areas. 


Although the TCE and technetium'99 plume 
maps have been updated regularly, their 
interpretation has not been reported. Such a 
report would discuss data used in preparing the 
map, changes in the plumes from previous 
interpretations, and recommended actions. A 
comprehensive sitewide discussion of 
hydrogeology is available in an investigation 
released in November 1992. In 1995, two reports 
were issued regarding further characterization 
efforts on the Northeast and the Northwest 
Plumes. However, since 1992 there has been 
no integrated interpretation of groundwater data; 
such an interpretation would include water level 
and plume maps prepared for selected dates to 
support assessment projection of contaminant 
transport. 



Existing landfills have been capped, monitoring wells have been put 
KR place, and controls have been installed to limit erosion of 
segments and spread of contamination. 


Accountability and protection issues have not been clearly defined. Neither DOE nor Bechtel Jacobs has deff ned 
clear responsibilities or designated specific individuals for managing environmental radiation protection issues 
including pathway analysis, public dose, environmental ALARA, postings, and contamination control. One 


SLibcomractcd individual has addressed some of these issues, but his cuireniconiracl does not include radiological 
support. Such support is handled on a task -specific basis through contr«:t extensions. 

While the scope of DOE and USEC responsibilities was adequately delineated in lease agreements, the magnitude 
of continuing DOE environmental responsibilities following the transition may have been underestimated by 
DOE and site contractors, adversely impacting elfw^ive environmental management. For example, in the area 
of radiological air emissions, the initial assumption was that pr<K:ess air emissions constitute the only emissions 
from the site. This assumption has led to inaccurate representations in the DOE environmental monitoring plan 
that there are no airborne radioactive emissions resulting from [X)E legacy operations. 


The site has not included technical data gathered from remedial in\ estigations in the Annual Site 
Environmental Report since 1993. 


• Another programmatic weakness noted was in the information collected from the environmental monitoring 
program, which forms the basis of the inform^ion reported in Annual Site Environmental Reports. While these 
reports make generic statements about the types and kinds of remedial investigations, the site has not included 
technical data gathered from remedial invesligatiwis in the Annual Site Environmental Report since 1993. This 
is contrary to the intent of DOE Order 5400.1, which stales that results of sampling conducted as part of the 
environmental monitoring program or as part of a special study should be summarized in Annual Site 
Environmental Reports. By omitting this data, site management is not providing a complete description regarding 
the nature and extent of the presence and transport of environmental contamination at the site. Bechtel Jacobs 
has indicated that DOE site management concurred with the decision to provide only a generic summary rather 
than a quantitative report. 

6. Information to the public has sometimes been ddayed and is in forms not clearly understood by the 
general public and other stakeholder groups, contributing to a perception that DOE and the contractor 
are withholding information from the public. Public participation and communications are fundamental 
components in DOE program operations, planning activities, and decision-making. Pursuant to the Department's 
public participation policy (DOE Policy 1210.1, Public Participation), the public is entitled both to provide 
input to Departmental decision-making and to fully understand ihe impacts of tne site's activities on their quality 
of life. Upon discovery of groundwater contamination in 1988, the site prepared a Community Relations Plan in 
response to CERCLA requirements. Initially, the communication mechanisms used by the site pertaining to 
groundwater contamination were useful, such as public meetings, information bulletins, press releases, personal 
contacts, and advisory committees. While some improvements have been initiated, a review of current public 
participation and community outreach programs and activities identified a number of weaknesses resulting 
primarily from the lack of clearly defined roles and responsibilities for public communication activities at PGDP. 
This shortcoming has contribute to deficiencies in the planning, development, implementation, and evaluation 
of public affairs and community relations efforts. Specific concerns include the following. 

• There are limited DOE and Bechtel Jacobs personnel trained to communicate technical information to the public 
in such areas as risk communication, public involvement, and media relations. This has contributed to instances 
where information was presented to members of the public in a manner that was difficult to understand. 

• The site has not implemented all the elements outlined in its 1997 Community Relations Plan. From 1996 to 
1998, the site significantly reduced public communication efforts. For example, the site did not provide significant 
public information in the forms of information bulletins, public meetings, personal contacts, and speaker bureaus 
as outlined in the Plan. In addition, public information bulletins were not published for this three-year period. 
Fuitheimore, the evaluation conducted for the 1997 update included recommendations for program enhancements, 
such as providing information in language that the public can easily understand. These recommendations have 
not been implemented, indicating a lack of attention by DOE and Bechtel Jacobs management. 
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Members of the public may have difficulty in understanding ES&H conditions and initiatives from the available 
technical information. For example, annual environmental reports published by the site did not contain a clear 
summary of site conditions and public heatlth risks. Other mziteriaJs prepared by the site have generally not been 
effective in communicating toihe public the presence wd h^rds of transuranic materials at the'site. • 


Some mem bers of the SSABare dissatisfied with the quality of information they are receiving. 


• The site has developed a public participation process through the Site Specific Advisory Board (SSAB), which was 
established under the Federal Advisory Committee Act in 1996. However, some members of the SSAB are 
dissatisfied with the quality (type, amount, completeness, and timeliness) of information they are receiving. Some 
members also expressed concerns about not being included in the planning process for environmental restoration 
activities. Additionally, the Paducah Site Office is partially reliant on the SSAB as their vehicle for notifying the 
public of activities and issues at PDGP. Although the SSAB has a written mission statement, discussions with 
SSAB members determined that the mission and function of the SSAB are not well understood. 

• Members of the public believe that DOE does not adequately disclose information about hazards and risks and 
does not provioe information that meets their needs. Some have stated that they have not received complete 
information on health data, health risks, or general cleanup activity for the site and often find it difficult to obtain 
such information from the site. In addition, many stakeholders question the availability of the Environmental 
Information Center, which is open only during normal business hours and not on nights or weekends 

Independent Investigation Team Sampling Results 

Environmental samples were collected and analyzed 
by the investigation team in an effort to confirm that the 
current analytical results being reported by the site are 
accurate and representative of environmental conditions 
The types of environmental samples and the locations where 
they were taken are shown in Figure 9. The total sampling 
effort consisted of 1 5 groundwater. 9 surface water, and 8 
soil/sediment samples. All samples but one were collected 
outside the Plant security fenced area, some on DOE 
property. Site subcontractor personnel collected all the 
samples in accordance with ^proved procedures that follow 
the guidelines established by the ERA. The Oversight 
investigators witnessed the collection of alt samples, and 
chain-of-custody forms were completed. The Oversight 
investigators affixed adhesive labels to the containers in 
the field to ensure sample integrity, The Oversight 
investigators also observed all samples teing placed in locked refrig^ators at the end of the sampling day and subsequently 
accompanied them to the USEC Laboratory, where the samples were held until shipment offsite. Additionally, to 
witness the condition of the samples as they arrived, one of the investigators met the samples upon arrival at the 
independent analytical laboratory that performed the analysis. 



The team used historical sampling results and local 
topography to map out their sempling locations. 


Groundwater, surface water, soil, and stream sediment were sampled and analyzed for several key 
radionuclides and volatile organic compounds. 


In general, the groundwater samples were taken at the extremities of the reported plumes to confirm the extent of 
contaminant migration. Surface water samples were taken at major site outfalls flowing during the sampling period and 
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Radionuclides 

Chemicals 

Technetium-99 
.Plutoniuin-339/24q . . . 
-''NqDtiinium-ZSj''- 
Uraiiium-238 
'niorium-230 
Americium-24 1 
Cesium-137 

N^l^le oiganic compounds, including trichloroethene (TCE) 

.• ‘Poiydilprinatedbiphdiyls{iPCB^- 1 : 


at points associated with surface watenvays in the vicinity of the Plant Soil and sediment were primarily sampled at 
outfalls and ditches near source areas of contamination. Groundwater, surface water, soil, and stream sediment were 
sampled and analyzed for several key radionuclides and volatile organic compounds, focusing on the compounds 
listed in the box above. Some analytical results were not available in time to be considered in this report. Any 
abnormal results from this remaining analytical work will be incorporated into subsequent reports Laboratory analytical 
detection limits were designed to be low enough to ensure that contaminants would be delected at levels well below 
those that could be significant to public health. 

Summary of Sampling Results 


The types and levels of conlaniinniion delected in samples analyzed independently were generally 
consistent with the site's past environmental monitoring results. 


Radiological and chemical contamination in groundwater, surface water, and soils/sediment was detected in 
some of the samples taken for this investigation. With a few exceptions, the types and levels of contamination 
detected in the samples were consistent with the levels identified past environmental monitoring conducted by 
the site At some locations, contamination was not detected, or was detected at insignificant levels or at levels 
representing background conditions. The analysis of split samples by the site produced results that were in general 
agreement with results produced b) the independent analyses undertaken by the Oversight investigation team. The 
broad agreement between data produced by the site and the results from this independent investigation provide a 
level of assurance that the site can produce, and has produced, accurate environmental monitoring results. However, 
for two media — surface water and sediments — the site performs only very limited sampling annually and does not 
include all analytes in all sets of samples. Therefore, it is not clear that the site’s environmental monitoring and 
surveillance results are fully representative of actual conditions In two instances, independent soil/sediment sample 
analyses identified concentrations of isotopes other than uranium and technetium at levels not previously reported 
by the site for locations outside the site security fence. These were in Outfall 1 5 and in the North-South Diversion 
Ditch, where the independent analyses detected transuranics and cesium- 137 at significant environmental 
concentrations. The site has not routinely taken samples from these locations as part of the environmental surveillance 
program. 

Groundwater 

The Oversight investigation team's groundwater sampling strategy involved taking a sample ahead of the plume 
in die direction of the plume movement in order to confirm the advance of the contamination. In a one-to-one 
comparison using previous data from the same wells, analytical reailts agreed with the site database and the chemical 
analyses of contaminants being reported by the site. The numerical values for key parameters are tabulated in 
Table 1 . 



Table 1. Measured Values of Activities and Concentrations of Constituents in Groundwater 
Samples Taken from Fifteen Wells 


tVdl Identification 

Pu-239/240 

(pCi/L) 

Pu-238 ■ 
(pCi/L) 

Te-99 

(pCifL) 

Am-24l' 

(pCi/L) 

SrT90 . 

. .U-23S' . 
(llg/L) 

TCE’. 

(4g/L) 

MW-199 


0.007 

ND* 

<0.02 

NA 

0.79 

ND 

MW- 146 


ND 

ND 

0.24 

NA 

0.008 

ND 

MW-152 

ND 

ND 

148 

<0.03 

NAV 

0,006 


MW- 100 

ND 

ND 

ND 

<«.03 

NA 


ND 


NA-" 

NA 

0.9 

NAV’ 

NA 

15,4 

ND 

R83 

ND 

ND 

ND 

<0 02 

NA 


ND 

R53 

NA 

NA 

ND 


NA 

1.87 

ND 

MW- 194 

0.008 

ND 

0.6 

<0.02 

NA 


ND 

R-13 

ND 

ND 

ND 

NAV 

NA 


ND 

MW-]2i 

0.014 

ND 

ND 

<0.01 

NA 


ND 

MW-122 

ND 

ND 

ND 

<0.02 

NA 

0.0.3 

ND 

MW-133 

0.010 

ND 

ND 

<0.02 

NA 

0.29 

ND 

MW-138 

NA 

NA 

20 


NA 

6.40 

ND 

MW.137 

0.006 

ND 

87 

<0.03 


0.01 

3.0 

MW-135 

ND 

ND 

81 

<0.03 


0.19 

3.5 


' TCE samples experienced ele\ ated temperatures durii^ shipping. 

• ND = analyzed value at or below detection limit 
'■ Water contained suspended solids. 

‘ NA = not analyzed 

* N AV = not available - analysis in prepress 


The Norlliwest and Northeast Plumes 


contained within the water policy Imunilarics. 


The technetium-99 results confinn that the Northwest Plume isconiained within the water policy boundaries and that it 
ismigratingnorihwardinthevicinityofMW-l52through(heTVA property. The concentration of tcchnciiutr)-99 reported 
in MW-1 52 was 1 48 pCi/L. In other sampled well water, technetium-99 was not detected or was found in lower concentrations. 
These values were consistent with site information obtained from previous monitoring and investigations. Of the wells 
sampled in this study, none had detectable levels of other radionuclides above background levels. 

Trace concentrations of TCE were detected in MW-1 35, MW- 1 37. and MW-1 52. The highest concentration detected, 
3.5 parts per billion (ppb), is below the drinking water standard of 5 ppb. The presence of TCE is in agreement with the 
TCE plume location maps prepared by the she. The absence of TCE in MW-lOO confirms the eastward extent of the 
Northeast Plume. This plume is within the eastern boundary of the water policy area. In addition, residential wells sampled 
1^ the investigation team that were outside, but near the plume boundaries, were found to be free of contaminants. These 
results indicate that the offsite groundwater contamination iscurrentJy within the waterpolicy area. Elevated uranium values 
were reported for a subset of the well water samples. These wells are scattered throughout the water policy area and do not 
occur in any pattern associated with the plumes or the groundwater flow system. 

Surface Water 

Surface water samples were collected from nine selected locations along the Little and Big Bayou Creeks, as 
well as at several Plant Outfalls where surface water was present. Since there were drought conditions during this 
sampling event, surface water samples could not be collected from some of the desired Outfalls, such as KOI 5 and 
KO 1 7, west and southwest of the Plant. A sample was collected from the Lagoon by the S and T Landfl i i and from 
a location in the North-South Diversion Ditch where enough standing water was found. Analytical results for key 
parameters are shown in Table 2. 
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I'aWe 2. Measured Values of Activities and Coacentraiioiis oJ‘Sl\ < ons«ituciUs in Surface W aici 
Samples Taken at P<jDP 


Sample Number 

; Pu-lSS/ZdO 
(pCi/L) 

P«-23S 

ipcm' ' 

Ain'24! 

(pClflL) 

Tc-^ 

. (pGiA.) 

11-238 

. tce; . - 

■ 

SW 01 

ND’ 

ND 

<0 05 

0.5 

1.7.3 

ND 

SW 07 

ND 

ND 

<0 05 

08 

1.68 

ND 

SW 03 

0.352 

ND 

0.172 

26 

37.1 

ND 

SW 04 

ND 

ND 

miQiQiBii 

5.3 

1.16 

0.4 

.SW05 

ND 

ND 

<0.03 

5.5 

0.79 

ND 

SW06 

ND 

ND 


ND 

0.25 

ND 

SW07 

ND 

ND 

<0.04 

14 

0.83 

ND 

SW 08 

ND 

ND 


2.0 

0-76 

ND 


ND 

ND 

0.054 

1.9 

0.96 

ND 


rCli samples experienced clevaied icinpcralures during shipping. 
ND - analyzed value at or below detection limit 


Surface waters showed nitnimai lexcis of 
contaminants. 


Radioactivity analyses for surface wateis shou'od 
fcialiveiy low concentrations for all isotopes, with the 
North-South Diversion Ditch sample showing the highest 
levels of uranium and lechnetium-99 at 37 mg/l- (12.5 
pCi/L.) and 26 pCi/L, respectively. Transuranic and 
thorium isotopes were either not detected or were present 
in very low concentrations, consistent with prior 
sampling resultsconducted by the site. For comparison 
purposes, one may note that the surface water results 
are ail well below the Derived Concentration Guidelines 
(DCGs) established by DOE Order 5400.5. The DCGs 
can be ured to evaluate the risk associated with the presence of radionuclides in surface water. The DCG for water 
is the concentration of a radionuclide that, under conditions of normal ingestion of water for one year, would result 
in an effective dose equivalent of 100 mrem. As a condition of DOE Order 5400.5, DOE site.s are prohibited from 
releasing process effluents to surface waters in excess of the DCG guidelines. 

With respect to other analytes, surface water samples were also analyzed for volatile organic compounds and 
PCBs. Only trace amounts of volatile organic compounds were detected, and none of these exceeded the Maximum 
Contaminant Levels (MCLs), which are considered the maximum acceptable levels for drinking water. For PCBs, 
only the North-South Diversion Ditch sample showed any positive results. The level delected (0,00035 mgi'L) is 
also below the WCL for PCBs (0.0005 mg/L), although there have been previous PCB results in surface water that 
exceeded the MCL. 



Sampling for voiatlie organics at KOCH CHitfali 


Soil and Sediments 


Results for soil and sediment samples x-arled greatly, and some analyses showed higher concentrations 
of contaminants than noted in the past. 


The results of the soil and sediment sampling are shown in Table 3. A total of eight soii/sediment locations were 
sampled for r^ionuclide and PCB contaminants- Seven of the samples were collected from outfalls and ditches 





458 


Fable 3. Measured Values of Activities and Concentrations of Constituents in Soil and Sediment 
Samples Taken at PGDP 


- Sample; 
Number 

Pu- 

239/240 

(pCi/g) 

. Pu-238. 
(pCi/g) 

,Np-237 

■<pCi/g) 

Tc-99 

(pCi/g) 

,Cs-i37 

(pCifg) 

Tli-230 

(pc>/g) 

•-.11-238 • 
(pCi/g) 

(total) 

(|ig/g) 

Aiii-241 

(pCi/g) 

PCBs 

SS-1 

0.009 

ND‘ 

<0.007 


1.02 

NAV 

100 

232 

<0.3 

84.121' 



0.68 

7.89 



808 




■latw 



ND 

<0.3 



KiSSH 






18.5 


<0.3 


KBH 

14 

77 

160 


790 

SS-5 

0.004 

ND 



ND 


<2 

■mi 

ISBB 

19 

SS-6 


ND 


EESSI 

0.35 

■SESH 

<4 

2.14 

<0.2 

44 

SS-7 

wsstsm 

ND 



■mzHi 


1.2 

2.21 

<0.3 

1 1 

SS-8 

0.022 

ND 

<0.005 

NAV 

0.05 

NAV 

<3 

1.43 

<0,3 

23 


^ ND - analyzed \'alue al or below deieciion limit 
NAV - not available - analysis in progress 
Duplicate sample result reported at this location 


adjacent lo the site, and one was collected inside the site security fence near the Drum Mountain area The magnitude 
of the radionuclide results was generally- in keeping with historical data reported by the site in Ihc Outfall and Big 
Bayou locations. Sediments collected at Outfalls 1 1 and 15 and the North-South Diversion Ditch clearly exhibited 
radioactivity levels above what would be expected from natural background or radioactive fallout and are of sufficient 
magnitude to warrant management as soil contamination areas under the DOE/Bechiel Jacobs radiological protection 
program. In fact. Outfall ISexhibited relatively high levels of plutonium, thorium, and cesium, at 18.5, 14, and 44.6 
pCi/g respectively, which are higher than has been reported for transuranic and fission product isotopes at similar 
locations in the past. The North-South Diversion Ditch contained plutonium at 52.3 pCi/g and thorium-230 at up to 
808 pCi/g Results for split samples analyzed by the site are consistent with these results. PCB contaminants were 
also delected m all of the soil 'sediment samples at levels similar to past reporting with one exception: Outfall 1 1 
exhibited a PCB concentration of 84. 1 2 1 mg/kg, w-hich is approximately five limes the highest reported level from 
prior sampling The possibility of-high variability and lack cf homogeneity ofconiaminants in these media highlights 
the uncertainly associated with the process of limited soil sampling conducted annually by Bechtel Jacobs, This 
uncertainty also demonstrates the need for conservative decision-making and assumptions, including the use of 
historical data when drawing conclusions or conducting pathway analyses using data from sample results. 

Conclusions 

Radiological and chemical contamination from PGDP industrial activities has been released into the ground, 
soil, and air around PGDP These conditions have prompted DOE and regulatoiy organizations lo lake a number of 
steps to protect public health Because of the limited duration of exposure of the public lo contamination and the 
mitigation measures taken, DOE operations at PGDP do not present a significant public health risk at this time. 
Nevertheless, significant improvements in DOE’s protection of the public and the environment are needed. Increased 
funding and management emphasis on actual remediation activities are needed to address the sources of continuing 
contamination, to limit the degradation of contaminated buildings, and to control the continued spread of contamination 
pending cleanup. Exposure pathways need to be better analyzed lo fully document the technical basis and the site’s 
conclusion that no significant public exposures to radiation sources, such as fugitive air emissions, are occurring. 
Site management also needs to improve the characterization of groundwater in several areas, such as the extent of 
progression of the Northwest Plume towards the Ohio River. Improvements in waste management practices are 
needed to address storage of materials in DMSAs and the degrading containers of low-level waste. Additionally, 
DOE and Bechtel Jacobs need to supplement staff assignments and subcontractor support to ensure that site personnel 
can effectively integrate, interpret, and communicate environmental information. 
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2.2 Radiation Protection and Worker Safety 
2.2.1 Radiation Protection 

The Bechtel Jacobs radiation protection program exists to protect individuals from radiological exposures that 
could occur as a result of EXDE activities at the PGDP. These activities have changed during the 1 990s with the 
transition of gaseous diffusion operations to USEC. Currently, DOE’s responsibilities include environmental 
restoration and management of legacy con^minalion and the la^e quantity of radioactive wastes present at the site 
Despite the mission change, the nature, extent, rmd m^nitude of contaminated facilities and uncharacterized materials 
at the site present un ique challenges and highligitts tte importence and need fa- a comprehensive and robust radiological 
protection progran. 


During the early i990s. radialogicai asscsxnienlsidcntincd rundanicntal program wcakncs^icsm the site’s 
ability to cunirot potential exposures lAtransuranics. 


During the early 19905, radiological asses«nenis, including the 1990 DOE Tiger Team, identified fundamentaf 
program weaknesses in the site's ability to control potential exposures to iransuranics and to conduct an effective 
contamination survey program. In response, the site enhanced the qualify and sensitivity of radiological survey 
equipment and increased the number of radiological control technician staffing from just a few to more than 50 to 
handle the increased survey workload caused by the discovery of transuranics in the workplace. Also the use of 
persona! protactive equipment was upgraded, and more emphasis was placed on posting and access control Finally, 
the bio^ay program was continued. When the rjdiologicaf control program transitioned to USEC, many of the 
resources went to USEC, creating a shortage of resources for DOE activities. 

To meet current 1 0 CFR 835 requirements for comprehensive assessment of the radiological control program, 
Bechtel Jacobs developed checklists of topical questions for 12 functional areas. The checklists are completed by 
the project health physicist, who describes how the site meets each of the requirements Audit teams from the site 
Quality Assurance organization typically do not include health physics expertise. Radiological control audits by the 
radiological a)ntrol organization in 1995and 1997 identified simiUu- weaknesses (e g., auditors with no audit training, 
auditors assessing their own work, and audits that did not assess the adequacy of procedures and projp-ams). in 
general, audit findings were minimal and did not reflect an extensive scope of audit review or an examination of the 
adequacy of corrective actions, although some recent improvement was noted, 

OR conducted regulatory oversight reviews from July 1993 to March 1997. Radiological findings, the second 
most common deficiency after operations, were tracked to closure. At the termination of the DOE regulatory oversight 
program in 1997, there were no outstanding or unresolved radiological control issues at PGDR 


The lack of formality and rigor in radiological controls is exacerbated by an absence of DOE or Bechtel 
Jacobs oversight of radiological work practices. 


The transition of gaseous diffusion activities to USEC has essentially created two distinct radiological protection 
programs at PGDP. Tiger Team issues attributable to the health physics activities associated with gaseous diffusion 
0 }»raiions vwre not reviewed since those activities are now under USEC and regulated by NRC. On the DOE- 
regulated side, Bechtel Jacobs has a functional radiological control program that workers consider superior to the 
program as it was in the early 1990s. While the investigation team found deficiencies similar to those raised by the 
1990 Tiger Team report, their magnitude (in areas such as postings, procedures, air monitoring, and contamination 
control) is less. Nevertheless, the number of deficiencies, combined with legacy radiological hazards, widespread 
contamination, uncharacterized materials and waste, and deteriorating contaminated facilities, is cause for concem. 
TIk Uw:k of fomialiQ' and rigor in radiological controls is exacerbated by an absence of DOE or Bechtel Jacobs 
oversight of radiological work ^wactices. 
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At the lime of the investigation, worker training on transiiranic contamination and health effects had not been 
incorporated into current training. Other radiation protection training weaknesses include a lack of effective oversight 
of radiation protection training programs and a lack of assurance that individuals have received training before work 
is initiated in radiological areas. The current program.was also found to be inconsistent -with several requirements of 
Federal regulations on Occupational Radiation Protection (10 CFR 835) and Quality Assurance (iOCFR 830.120). 
Additional information on radiation protection training weaknesses can be found under Worker Safety and Health 
(Section 2.2.2). 

Issues 

7. Incomplete radiological characterization of the workplace adversely affects the ability of the radiological 
control organization to identify hazards and institute controls as necessary to ensure consistent and 
appropriate radiological protection for workers. 


The North-South Diversion Ditch inside theCmitntiied Area was not controlled as a transuranic area. 


There is a lack of knowledge as to the isotopic mix of radionuclides present in various work areas. This information 
has never been obtained through comprehensive characterization, nor is it available in technical basis 
documentation. Radiological control technicians need this information to analyze the hazards and establish proper 
radiological controls. Lacking this information, they generally have established radiological control limits based 
upon the most restrictive radionuclides thought to be present (e.g., Np-237). However, the North-South Diversion 
Ditch inside the Controlled Area was not controlled as a transuranic area. This area has not been adequately 
controlled because the radiological control technicians are not aware of isotopic analysis information indicating the 
transuranic levels in the ditch. 


* The procedures for planning and implementing radiological controls in the workplace presume knowledge of 
radiological control personnel about the isotopic mix in work areas 

8. There is a lack of rigor, formality, and discipline in the development, maintenance, and implementation 
of the Bechtel Jacobs radiation protection program. 


Bechtel Jacobs RWPs lack information required by procedure to control radiological work effectively. 


Bechtel Jacobs radiological work permits (RWPs) lack information required by procedure to control radioJogical 
work effectively. They do not provide required survey information or the anticipated radiological conditions to 
be expected, such as the presence of transuranics. No radiological suspension limits are delineated to stop work 
if conditions are encountered beyond the scope of the designated radiological controls. Further, training 
requirements are not specified on RWPs. The investigation team noted specific instances where personnel were 
unaware that the radiological conditions at the work site were beyond what was appropriate for Ae scope of the 
general RWP in use. In these cases, the radiological control supervisors, who were contacted by the team, 
concuned that the activities should be stopped pendii^ more complete planning and preparation of more specific 
RWPs. 


la many cases, the monitored work activity was already completed before the final air sample activity 
was determined. 


Air sampler placement is not always consistent or adequate to sample the air in the work area or representative 
of the air breathed by the worker. In addition, analysis of air samples is not timely. Many air sample analyses are 
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delayed from six lo len days lo allow radon progenj lo dcc;n. This silc 
does not perform a more timelv (e.g., four-hour decay count) screening 
count of air samples (even though Bechtel Jacobs’ procedures address 
how to screen samples) to evaluate whether aj^ropriale radiological 
controls are in place. In many cases, the monitored work activity was 
already completed before the final air sample activity was determined. 
Also, site procedures do not identify the conditions that require isotopic 
analysis of air samples. 


A sun’ey of the interior of one work area inaccurately slioMcd 
radiation le^'cls a factor of ten lower than those observed by tbc 
inv estigation team. 



The Building 410 ash receiver, held in 
place with corroded C-Clamps. 


Line management’s initial determination that no dosimetry or radiological 
worker training was needed for construction personnel working at the 
cylinder yard project was inappropriate. TTiis Bechtel Jacobs decision 
was initially based on an April 1999 survey that focusaJ on the perimeter 
of the cylinder yard work area. Another survey, taken June 3, I999,io 
confirm the initial determination included only the perimeter area and 
not the interior of the work area. On June4, 1999, a survey of the interior 
of the work area inaccurately showed radiation levels a factor of ten lower than those observed by the investigation 
team on August 30, 1999 Contrary to Bechtel Jacobs’ initial assessment, independent dose rate measurements 
of the work area by the investigation team (see Figure 1 0) indicated that, based on an anticipated six-month job 
duration, worker doses would likely exceed the lOOmrem threshold for such controls, and workers should have 
been monitored and provided Radiation Worker I training. This finding led lo a shutdown of work and 
implementation of radiation monitoring (thermoluminescent dosimeters) and radiological training for workers 
One worker escort who was monitored recorded a dose of 24 mrem in 35 days on the job in May and June A 
subsequent Bechtel Jacobs evaluation indicated that worker doses would probably not have exceeded 1 00 mrem 
However, this evaluation assumed an average work area dose rate that was two to three times lower than the dose 
rate that the investigation team obserxed in the work area 


The Bechtel Jacobs program for auditing and assessing the radiation protection program t 
identifying programmatic deficiencies such as those observed by the investigation team. 


5 not effective in 


The project health physicist's expectations fm day-to-day operations are not elTectively communicated to the 
radiological control technicians. Radiological control technicians believe that they have the authority to allow 
work in certain areas (North-South Diversion Ditch) or decide not to lake the air samples required by ALARA 
reviews. These beliefs are contrary to the project health physicist’s expectation for control of the work. 


Becht«l Jacobs cannot adequately demonstrate that the unconditional release of equipment from the site 
is consistent with OOE requirements. 


Bechtel Jacobs cannot adequately demonstrate that the unconditional release of equipment from the site, such as 
the release of fluorine cells, is consistent with DOE requirements Bechtel Jacobs does not have a technical 
basis for determining how to meet the OOE requirements for unconditional release of equipment, including 
appropriate criteria for determining when it is necessary to use more restrictive transuranic limits versus uranium 


Cylinder Yard Bbundaty 


Perimeter of Cylinder Yard Work Area 


Observed 
Work Area 


RMA 



RMA 


Material Storage Area 


RMA « Radioactive Materials Area; 
IDosimeter Required (in Green) 

Numbers indicate dose rates in 
miliiroen^en per hour 

1 milliroentgen * i millirem 
Map not to scale 


Note: For 1,000 hours estimated 
for workers in this area, these 
radiation dose rates show that 100 
mrem total dose would likely be 
exceeded, thereby requiring 
workers to have radiation worker 
; training and dose monitorit^. 
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limits. White Bechtel Jacobs does have a procedure for unrcslricicd release of equipment, ihc\ did not appi\ :i 
during the process of releasing the fluorine cells 



Contamination levels in excess ofeight million disintegrations per minute per 100 chi' were measured in 
outdoor contamination areas. 


Outdoor contamination areas, particularly in the vicinity of Drum Mountain, were not adequately posted and 
barricaded, even though contamination levels in exress of eight million disintegrations per minute per 100 cm- 
were measured in these areas. Other onsite areas, primarily drainage ditches, were posted as contamination 
areas in the absence of specific information on the radiological or chemical hazards being present. Removable 
contamination levels were in excess of 10 CFR 835 Appendix D. Because there is no contamination monitoring 
of individuals leaving the site, there is the potential for contamination to be taken off site. Items, such as 
manhole covers, with “fixed” contamination were not labeled to warn individuals of the radiological hazards 
Postings for some areas were either missing or not visible to personnel accessing the area, and in other cases 
were not consistent with the work controls in the area 


During the 1 980s and early 1990s (before Buildings 340,410, 
and 420 were controlled as contamination areas), the security 
force conducted daily patrols, periodic security drills, and 
joint exercises with the Paducah Police Department, the 
McCracken County Sheri fTs Department, and Kentucky State 
Police in Building 340. There were no controls in place at 
that time to prevent exercise participants from potentially 
becoming contaminated and unknowingly carrying the 
contamination off the site. 


Subcontractor personnel attributed (he lack of 
postings to inadequate funding. 



Uranium materials at product handling points in 
Building 340. 


Bechtel Jacobs subcontractor personnel attributed the lack of postings to inadequate funding for maintenance of 
the barricades and postings, and the assertion that workers knew the areas where they were allowed to go. 

Bechtel Jacobs procedures do not always contain specific instructions on required radiological control activities, 
including entry control, posting and labeling, radiation surveys, and radioactive contamination control and 
monitoring. 

Numerous instances of a failure to follow procedures were noted, including radiation safety training, generating 
and implementing RWPs, performing contamination surveys, and implementing the pre-job ALARA review 
requirements. 

Bechtel Jacobs allows individuals who lack the requisite training to work for up to 40 hours in radiological areas 
and potentially receive occupational exposure. This practice is not consistent with DOE radiation safety training 
requirements. 

The practice of allowing individuals to work at different company-managed sites using their home site’s dosimetry 
is inconsistent with the DOE exposure reporting requirements. USEC employees performing work for DOE 
continue to wear USEC-issued dosimeters. USEC dosimetry, which is accredited by the National Voluntary 
Laboratory Accreditation Program (and accepted by NRC) and is not accredited under the DOE system (DOE 
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Description of PGDP 1990 Bioassay Issue 

^ckgrounil.' .The 1990 bioassay results of unite' specimens taken from PGDP workers ahd.evaluated ^ an outside . 
analytical laboratory were subsequently declared invalid by the PGDP contractor (Martin Manetta Enei®? Systems, or 
MMES). This declaration continues to be an issue of great conc«n to the union (Paper, Allied-Industrial, Chemical, 
and Energy, or PACE), and there is a great deal of misunderstending about the facts. 

Sequence of Events. OnMaTch22, 1990, radioactive waste was spilled in warehouse C-746-Q. Workers involved in 
the spill were sent to Femald for whole body/lung counts on June 8-14, 1990. On July 8-10, 1990, a first set of urine 
samples was sent to an offsite analytical laboratory fr>r evaluation; the results, received on August?, 1990, indicated 
that all samples tested positive for the presence of plutonium. On Au^ist 13, 1990, additional workers provided urine 
samples. On August 22, 1990, MMES questioned the analytical laboratory on the validity ofthe results, and they also 
met with the analytical laboratory and DOE <»i Septwnber 10, 1990. A second set of samples was taken from workers 
on September 26, 1 990; the samples were “split" and provided to the Oak Ridge National Laboratory (ORNL) and the 
original analytical laboratory for evaluation. During this period, MMES conducted two audits of the analytical 
laboratory (September 12, 1990, and October 18, 1990). Oi January II, 1991, MMES officially declared the original 
analytical laboratory results invalid. MMES provided a briefing to w<Mk»s and to PACE on the urinalysis results on 
March 6, 1991. 

Actions Taken by Oversight Investigation Team. Records associated with the bioassay process were reviewed in 
the USEC Building 710 vault. Additional records from the Building C-lOO vault, which included whole count data, 
were also examined. Tlie investigation team attempted to interpret the raw data and also reviewed supporting docu- 
ments. 

Results. The investigation team’s review of irtformation indicated the following: 

1 . The results for all 23 original bioassay sample results were reponed as positive for the presence of plutonium. 

The samples included 20 from workers, 2 unexposed control samples, and a blank water sample. Blind samples 
“spiked” by M^in Marietta Energy Systems with plutonium were reported high by a factor of 2.5. 

2. The plutonium blind spike samples sent to the analytical laboratory by MMES were 1 ,000 times too high due to a 
misunderstanding between MMES and ORNL of typical spike levels. MMES interpreted the ORNL recommen- 
dations as disintegrations per minute/milliliter rather than disintegraiions perminule/liter Since the spiked 
samples wm abnormally radioactive (hot), compared lo the samples typically encountered by the analytical 
laboratory, these samples could have contaminated the laboratoiy equipment. If this occurred, it would account 
for the reported results. 

3. The initid uranium results were not consistent with what would be expected for actual exposures to uranium 
contaminated with transuranic elements. 

4. MMES audits ofthe analytical laboratory revealed problems in procedural compliance, quality assurance and 
quality control, fitilure to meet contractu^ requirements for Minimum Detectable Activities, and failure to 
subtract natural background radiation before repotting results. 

5. All results ofthe whole body/lung counts conducted Femald were negative for the presence of uianiuin-235, 

uranium-238, plutoiiium-239, neptunium-237, and aiDericium-241. 

6. All results ofthe resampled urine samples split between the analytical laboratory and ORNL were also negative 
for the presence of plutcmum-238, plutonium- 239, and ameriaum-24 1 . 

Assessment Based upon the investigadoa team’s review of the available infomation, there is no evidence to 
invalidate the MMES basic conclusions that the original sample results were false and that worker intakes did not 
occur from the original spill. The sampling and analysis ap^ach used by the contractor, which bases a determination 
of intake on die predominance ofthe sample trial results (i.e., if two out of three trials are negative, the results are 
judged to be negative), is consistent with the Internal Dosimetry Implementation Guide and Internal Dosimetry 
Technical Standards as issued by DOE Headquarters. A detOTnination of intakes is rarely confirmed based on the 
results of a single sample. As a general practice, follow-up or confinnatoiy samples are always prescribed. Also, due 
to the slow excretion of transuranic elements from the botfy, samples taken years after the initiating event would detect 
the pres«ice of transuranic elements if significant int^es woe invedved. 


m 
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Laboraior)' Accrediiaiion Program^, is ihercforc used to monitor exposures from DOE activities. This practice 
is not approved under the DOE I.aboratoiA’ Accreditation Program as required 

: • Procedural requirements for establishing airborne radjoactivity.. areas are inconsistent and conflicting, On.e 
section calls for use of the uranium Derived Air Concentration if tfie isotopic mixture is unknown, this conflicts' 
with another section that specifies use of the most restrictive Derived Air Concentration for the radionuclides 
knowTi to be present when the percentage of radionuclides is unknown. In some cases, following the uranium 
Derived Air Concentration guidance would result in airborne controls that are much less restrictive than those 
required for the transuranie contaminants present. 

Conclusions 

Records indicate that the external doses to employees from the types of radiation present at PGDP are very low, 
and there have been no recent significant intakes of radioactive mzuerial. However, (he multiple deficiencies that 
were identified in radiological protection are symptomatic ofa site that has had to cope with the same legacy hazards 
for many years and that is no longer in an operational mode. The site has increasingly relied on the workers’ 
knowledge of and sensitivity to radiological hazards. The site radiation protection program exhibits a level of 
informality, rather than a disciplined and rigorous application of controls such as detailed radiation work permits, 
procedures, postings, barriers, and air monitoring. An event in which multiple personnel were contaminated with 
iechnetium-99, the presence of contamination with legacy materials in shutdown hazardous facilities, and the site’s 
failure to monitor and train all workers in radiation protection are indications of program weaknesses. While some 
of these deficiencies are not significant, collectively they are of concern because of the remaining uncharacterized 
hazards, the unique and challenging risks associated with future hazardous material cleanup, and the move toward 
almost total reliance on subcontractors — some of whom lack the historical knowledge of site radiological hazards, 
including transuranics, and the applicable precautions and controls. 

In conclusion, it is important that DOE and Bechtel Jacobs recc^nize that the cumulative deficiencies, in what 
could be a viable and effective radiological protection program, represent a weakness that warrants management 
attention. A level of discipline, rigor, and formality needs to be established in the process to protect worker health 
and safety during hazardous material characterization and onsite cleanup activities DOE and Bechtel Jacobs also 
need to accept increased responsibility for the oversight of subcontractor radiological safety and performance, including 
holding them accountable for adhering to applicable DOE requirements. 

2.2.2 Worker Safety and Health 

The 1990 DOE Tiger Team identified significant deficiencies in worker safety programs and practices at PGDP. 
Corrective actions were taken and performance Improved. Since that lime, DOE contractors at PGDP and the nature 
of work performed by these contractors have changed. In 1993, USEC assumed full responsibili^ for managing 
enrichment operations. In 1 997, regulatory oversight of enrichment operations was transferred from DOE to NRC. 
The nature of work by EXDE contractors since that transition has focused on maintenance of UF^ cylinders, maintenance 
and characterization of packaged waste, and assessment of environmental impacts. Completion of the cleanup 
minion at PGDP will require a significant increase in hazardous activities, such as removing buried waste and 
inspecting the contents of thousands of drums of radioactive waste. This work presents risks because it involves 
handling material containing radioactive and chemical carcinogens, much of which has not been fully characterized. 
There have already been several occurrences of drum pressurization due to improper drum handling practices, one 
of which resulted in the contamination of workers. 


Most occupational physical hazards and worker exposure hazards at PGDP have been adequately 
identified and characterised. 


Most occupational physical hazards (e g., electrical hazards) and worker exposure hazards (e.g., to chemicals) at 
PGDP have been adequately identified and characterized. Bechtel Jacobs has developed a comprehensive set of 
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safety and health procedures for identifying, evaluating, and controlling occupational hazards. A review of selected 
work activities indicated that most physical hazards are adequately identified, and job hazard analyses and/or activity 
hazard analyses are performed in accordance with procedures. However, some safety and health procedures are not 
being followed, and some hazards are not sufficiently analyzed, particularly for work performed by subcontr^tdrs. 
The type, quantity, enrichment, and configuration of fissionable materials in DMSAs have not been fully characterized, 
and the risk of a criticality accident occurring in several of these DMSAs is unknown 

Limited safety and health resources have resulted in overreliance on personal protective equipment in lieu of 
performing hazard analyses and implementing engineering controls. Assessment of employee exposures relies 
heavily on screening mechanisms (e.g., chemical detectortubes) and professional judgment. Record keeping for air 
and noise sampling data is weak. Locating historical sampling data is difficult, and reconstructing personnel exposures 
is not always possible, particularly for subcontractors. Access to worker exposure and job hazard information by 
medical personnel is a longstanding weakness that has never been fully resolved. 

Workers are generally involved in the work planning process, and the workers and line managers who were 
interviewed expressed satisfaction with the level of management attention to worker safety. The monthly safety 
committee meeting is well attended by DOE, Bechtel Jacobs management and workers, and subcontractors. Injury 
and illness rates at the PGDPare lower than at many DOE sites, and lower than the other two DOE sites managed by 
Bechtel .lacobs. Notwithstanding these positive attributes, many precursor conditions are developing that, if not 
addressed, will lead to decreased safety performance and an increased risk to workers 

Issues 


9. Criticality safety deficiencies in DMSAs have not been resolved by DOE in a timely manner, posing an 
unnecessary hazard to workers in surrounding areas. Lockheed Martin Utility Services documented these 
deficiencies in an occurrence report to the DOE identifying the issue as a potential unreviewed safety question 
on January 15, 1997 (ORO-LMES-PGDPENVRES-1997-001). Tliis issue was subsequently upgraded to an 

unreviewed safety question on July 21, 1998, based on the 

results of non-destructive analysis performed on an axial 
compressor in DMSA 3 1 inside the C-333 process building 
at PGDP. The analysis indicated that the compressor 
contains less than 1 ,737 grams uranium-235 at an assay of 
1.157 weight percent. No nuclear criticality safely analysis 
documentation had been prepared for this compressor as 
required by DOE orders, Work Smart standards, and 
American National Standards Institute standards when the 
mass of uranium exceeds 700 grams. Corrective actions 
have not been taken in the higher-risk DMSAs, and current 
compensatory measures are not adequate. 


In several of the DMSAs, the risk of a criticality 
accident is not known. 


' In several of the DMSAs, the risk of a criticality accident 
is not known. However, non-destnictive assay data obtained 
from some, but not all, of the equipment that origirtated at 
Portsmouth or Oak Ridge indicate that there is insufficient 
localized fissile mass in the equipment surveyed to make a 
criticality accident possible. 

■ The type, quantity, enrichment, and configuration of 
fissionable materials in these areas have not been fully 
characterized. 



DOE Material Storage Area 


41 
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D OE Material Storage Area H'eaknesses 

Background. Uncharacterized radiological and 
chemical equipment, materials, and waste in DMSAs 
(as shown in the picture) continue to present unneces- 
sary and avoidable risk to workers and the «ivlron- 
ment. In 1996, DOE accepted responsibility for large 
amounts of legacy materials (e.g., uncharacterized scrap, 
equipment, drums, and other wastes) that were stored in 
the leased facilities so that USEC could obtain a certificate 
of compliance from the NRC. These materials are 
currently stored in 148 DMSAs located across the site, 
including “islands” within in the USEC operating facili- 
ties. Eleven DMSAs have been identified as high-priority 
areas based on nuclear criticality safety concerns. These 1 1 DMSAs include equipment that couid contain 
large deposits and fissile materials with enrichments as high as 93 percent 

• Continuing Management Weaknesses 

Responsibilities and accountabilities for DMSAs have not been clearly established. 

- Although problems and corrective actions were identified and submitted to the Paducah Site Office 
in 1 997, an acceptable plan and schedule for disposition of the materials have not been developed. 

- DOE has not provided the funds to disposition the materials. 

Almost no actions to disposition the material have been accomplished. 

• Criticality Concerns 

The risk of an inadvertent criticality is not known. 

The fissionable material content has not been quantified. 

Acceptable safeguards to preclude reconfiguration of fissionable materials have not been established. 
Protection froin introduction of moderator (e.g., sprinklers, pipe ruptures, fire hose locations, and 
flooding) has not been established. 

• Double-contingency protection against criticaiity has not been established. 

• Environmental Concerns 

• Only limited action has been taken to inventory and characterize the hazardous materials that are 
known to be present. 

• DMSAs are not managed in accordance with RCRA waste storage requirements. 

- On at least two occasions, USEC has introduced new maerials without DOE prior’s knowledge or 
authorization. 


• Safeguards are not sufficient to preclude unauthorized movement of materia! in DMSAs. 

• Procedures are not in place nor have workers been trained to pwoperh respond in the event of inadvertent 
addition of moderator due to activation of sprinkler systems or flooding There is a remote possibility that such 
an event could initiate a criticality accident. 

• The DMSAs do not comply with DOE Order 420.1, Section 4.3 and American Nuclear Standards Institute/ 
American Nuclear Society Criticality Safety Standards that require that no single abnormal event can cause a 
criticality accident. Such an event cannot be precluded since the DMSA material has not been characterized 



Lockheed Martin Utility Services documented these deficiencies in an occurrence report identifying the issue as a 
potential unreviewed safeK question on January 15. 1997 (ORO-LMES-PGDPENVRES-1997-001), however, 
corrective actions have not been taken in the higher risk DMSAs and current compensatory measures are not adequate 
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• Agreements between DOE and USEC lo characterize and correct conditions within the DMSAs have not been 
adhered to, and DOE has not identified or provided alternative funding. The only planned DMSA characterization 
program was initiated to support seismic upgrades and, only addresses a small fraction of theequipmeni.that is 

. suspected of containing fissile material. There is'nb funding-Fpr, correcting the deficiencies in all the DMSAs 
and eliminating the criticality safety hazard. 

10. Safety and health procedures are not consistently applied and followed, and in some cases, hazards are 
not adequately addressed by those procedures. 

• Of the occurrence reports submitted to DOE by Bechtel Jacobs since April 1998, a number were attributed to 
either inadequate procedures or a failure to follow procedures. For example: 

- On July 1 0, 1 998, a subcontractor did not follow a section of an RWP, resulting in a failure to obtain a required 
baseline bioassay sample. 

- On June 30, 1 998, a low-pressure sanitary water line was inadvertently penetrated as a result of an inadequate 
procedure. 

- On September 3, 1998, two waste containers were found to have been moved in violation of procedures 
regarding weight limits for a forklift. 

• On December IS, 1998, a pressurized container was discovered during sampling activities. Evaluation of such 
“neutralized media” had not been included in the Bechtel Jacobs "Scrap Metal Acceptance Criteria and Waste 
Acceptance Criteria.” 

- On May 28, 1 999, a small bottle with unknown contents was discovered in a sediment sample. The procedure 
for this activity was judged to be inadequate and a contributing cause to the occurrence, since the procedure 
did not address what to do if unexpected items are encountered. 

- On August 25, 1999, a subcontractor violated an Excavation-Penetration Permit by failing lo notify the 
underground utility locator service for the Commonwealth of Kentucky as required by the permit. Consequently, 
they nearly severed a telecommunications line. 


Laborator> personnel did not adhere to the lal)orai<ir> standard Dpcraiin<> proccdinx-sor follow guidelines 
fur safe handling of mcthvlene chloride. 


• On May 27, 1999, it was determined that iaboratoiy personnel working in a mobile field extraction laboratory 
had been exposed to methylene chloride above the 15-minute Short-Term Exposure Limit defined by OSHA 
Regulation 1910.1052. Both root and direct causes of this event were that laboratory personnel did not adhere 
to the laboratory standard operating procedures or follow guidelines for safe handling of methylene chloride as 
described in the Material Safety Data Sheet. 

• The investigation team observed that some safety and heahh procedures are not consistently followed. Sections 
of the sitewide procedure and the subcontractor’s Health and Safety Plan for confined space entry were not 
followed at the L Cylinder Yard. Confined spaces were not evaluated, were not posted in accordance with 
procedures, and did not have required peimiis. Sections of Bechtel Jacobs procedures on biological monitoring 
for industrial chemicals, and workplace air sam{^ing were not followed. 

• At the L Cylinder Yard Project, occupational noise is not discussed in the subcontractor’s Health and Safety 
Plan, nor are administrative controls (e.g., hearing protection and hearing conservation program requirements) 
described in the subcontractor’s procedure on noise. Exposure to occupational noise is a safety concern for 
heavy equipment operators at the L Cylinder Yard. Furtb^more, the subcontractor’s lack of a documented basis 
to support the prescribed hearing protection, the absence of sound surveys or noise dosimetry, and the lack of an 
evaluation to determine whether workers should be trolled in a hearing conservation program are not in 
compliance with either OSHA regulations or the Bechtel Jacobs procedure on occupational noise exposure. 
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• Some subcomracioi safely and he&lih procedures have not kept current with chanttes m i.)Sl lA rcgulaiions. Ai 
Ihe L Cylinder Yard, Beehte! Jacobs approved a sutxontractor procedure for confined space entry' that differed 
from the sitewide confined space proc^ure. resulting in two conflicting procedures being applied. Further, the 
. subcontractor procedure -did not re^t current OSHA rer^iren^ts for confined spaces. 

• Bechtel Jacobs does not have a clearly defined or expressed policy on procedure adherence. The Bechtel Jacobs 
procedure on “Use of Procedures” was deleted and replacedby a procedure on the “Procedure Document Process’" 
that is less stringent in requiring the use of procedures. Bechtel Jacobs' policy statements do not adequately 
address the importance of following procedures wh«i performing work. 

11. Bechtel Jacobs has not assured that subcrmtracted medical personnel are sufficiently involved in the 
identification, evaluation, and integration of workplace hazards to ensure effective worker medical 
programs. 


Several Office of Environment, Safety and 
Health reviews and assesanents of the PGDP 
occupational medical program performed 
during the 1990s identified the need for site 
medical personnel to be more involved in the 
identification, evaluation, and integration of 
workplace hazards to ensure effective worker 
medical surveillance programs. This deficiency 
has yet to be resolved 

The Bechtel Jacobs Work Authorization for 
ES«&H services to be provided by USEC is brief 
and focuses on the frequency and cost of 
medical services, rather than on Ihe scope and 
quality of sendees. 

The required interfaces between industrial hygiene and safety, health physics, emergency planning, and 
subcontractor medical programs are not well documented, and they are not feasible for the USEC Medical 
Director to accomplish. 



Animal material in Building 340 poses potential health effects to 
wtvkers. 


The site’s Woris Smart Standards have not incorporated DOE Order 440. 1 A and the subsequent DOE requirements 
for contractor medical programs. 


Neither Bechtel Jacobs nor DOE hasperformetl an assessment of subcontractor medical programs. 


• Neither Bechtel Jacobs nor DOE has performed an assessment of subcontractor medical programs. 

32. Bechtel Jacobs training programs do not ensure that all workers are knowledgeable of hazards and 
protection requirements, including those associated with transuranic contamination. 

* The Bechtel Jacobs radiation safety training program does not include a process to assure that individuals 
receive the required training before working in controlled or radiological areas. Although required by procedure, 
mandatory training is not included in RWPs. The site docs not maintain training records for individuals working 
at the site who are b^c at other Bechtel Jacobs locations. These individuals are escorted but are not given site- 
specific training. 
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^u^e uf the current Bechtel Jacobs radiation safety training modules adequately address the presence 
of transit ranic contaminants at the she. 


• None of the current Bechtel Jacobs radiaiion saft^ tr^nihg modules adequately address the presence of transuranic 
contaminants at the site. Training on transuranics was provided once in 1 992, and although DOE and Bechtel 
Jacobs personnel believed that such training was being conducted, in fact the 1992 transuranic-based training 
was not incorporated into the ongoing radiaiion worker training program. 

• Training for Bechtel Jacobs radiological control technicians does not include monitoring for transuranics, the 
release criteria to be used, or the use of isotopic analysis information to determine the need for controls. 

• Bechtel Jacobs personnel and subcontractors trained to the “Site Access Orientation” level are allowed access to 
radiological and controlled areas for a period of up to 40 hours per year. This level of training does not meet all 
10 CFR 835 training requirements. 

• Some workers have not completed required ES&H training. Several subcontractor personnel at the L Cylinder 
Yard had not met training requirements commensurate with the hazards to which they are exposed (e.g., confined 
spaces, hazard communication, and noise). 

• Although Bechtel Jacobs provides a measure of oversight of subcontractor training programs through quality 
assurance audits, surveillances, tmd readiness reviews, this oversight is not consistently applied and is performed 
at the discretion of the Bechtel Jacobs project manager. There is no threshold or guidance for performing 
surveillances based on risk or previously identified ES&H deficiencies. At the L Cylinder Yard, for example, no 
surveillances have been performed to date, although there are a number of hazards, and training deficiencies 
were previously identified in the project readiness review. 

Conclusions 

Most occupational and worker exposure hazards have been identified and analyzed, and they are adequately 
controlled, although criticality safety deficiencies pose an unknown degree cf risk and hazard to workers. The 
failure to address potential criticality safety deficiencies that have been apparent for more than 20 months indicates 
that DOE management has not placed sufficient priority on this important area of worker safe^. Procedures address 
most occupational hazards; however, improvements are needed in establishing, maintaining, and following procedures, 
particularly on the part of subcontractors. Pre-job mentoring and review of subcontractor programs by Bechtel 
Jacobs are evident. However, the rigors of future waste remediation work and the increasing numbers of subcontractors 
will require more demand for oversight of subcontractors. The lack of training for workers and radiation control 
technicians regarding the i^esence of transuranics has exacerbated workers' fear of exposure and contributed to tiie 
current mistrust between some workers and line management. The need for medical personnel to be more involved in 
the identification, evaluation, and integration of workplace hazards was previously identified at the site. Ensuring an 
effective medical surveillance program is especially important at PGDP in view of the health concerns that have 
been raised. Overall, increased management attention is needed, particularly in criticality safety risk analysis, 
oversight of woriter training, occupational medicine, and procedure adherence. 

2.3 Line Oversight 

DOE established the Paducah Site Office in 1989 to provide program direction and day-to-day oversi^t In the 
early 1990s, DOE took steps to strengthen the oversight of contractor activities at PGDP. The need for more effective 
oversight was based on emerging environmental and work^ safety issues. Technetium-99 had been discovered in 
offsite wells in 1988, wd numerous sources of contamination at PGDP were being inve^gated as potential contributors 
to a plume of contaminated groundwater. A 1 990 DOE ligerTeam assessment identified a number of safe^ problems 
at the site, problems with contractor activities, and a failure to provide clear direction to the management and 
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opcralingcortiractor. A l‘>97 TxpcBaccideniinvcsiigaiion by OR concluded thai"LX9H docs not adequate!) perform 
oversight.’' In addition, a 1 992 OR investigation of a former worker's concern about radiological control practices at 
PGDP found evidence that workers were intimidated and afraid to raise safety concerns 


The Site Safety Representative Program was completed in I997and its two staff members were reassigned 
to other duties. 


Following the Tiger Team assessment, the recently established Paducah Site Office staff was increased from 
five to 12 staff members to provide more effective fine oversight of contractor activities. In 1993, OR assigned two 
Site Safety Representatives to provide DOE oversight of enrichment activities while line oversight responsibility 
was being transferred to NRC The two individuals were selected from the Paducah Site Office staff and reported 
directly to OR for this assignment The Site Safety Representative Program was completed in 1997 and the two staff 
members were reassigned to other duties. With the final transition to NRC regulation of the enrichment facilities in 
1 997, the scope of DOEactivities at PGDPdecreased significantly to involving only waste management, environmental 
assessment, and remediation. Paducah Site Office activities have focused primarily on project management. In 
April 1998, DOE transitioned from a management and operations contract with Lockheed Martin Energy Services to 
a management and integration contract with Bechtel Jacobs. The work of the current DOE contractors is focused on 
maintenance of UF^ cylinders, maintenance and characterization of packaged waste, assessment of environmental 
impacts, environmental monitoring, containment of the groundwater plume, and control of surface water runoff 
The current level and efTeclivenessof line management oversight of ES&H and assurance of compliance with 
DOE requirements are a matter of concern. Programmatic deficiencies identified through the 1 990s either continue 
or have recurred. Written or verbal direction {xovided by EXDE, primarily OR, regarding implementation of the 
management and integration contract has significantly reduced the level of oversight conducted by both the Paducah 
Site Office and Bechtel Jacobs Consequently, line management has not identified and corrected many of the 
programmatic problems identified elsewhere in this report 

Issues 

13. DOE has not conducted effective oversight of ES&H or ensured that Bechtel Jacobs and its subcontractors 
effectively implement all DOE and regulatory' requirements. 

• The improvements in oversight ofcontractor activities during the early 1990s arc no longer apparent. There has 
been no formal oversight program and few oversight activities since the Site Safety Representative Program was 
completed in 1997. 

• OR has provided little wrinen direction to the Paducah Site Office for oversight of the management and integration 
contractor, Bechtel Jacobs. Written guidance stated that ‘'the DOE role will center on establishing policies, 
standards, baselines, and objectives and measuring performance rather than focusing on day*to>day oversight 
and control.” Consequently ‘’day-to-day oversight” has received little attention. 

• Without an ongoing program of surveillance and oversight, DOE was unable to provide timely information 
regarding the status of hazards to workers and the public when allegations regarding worker safety and health 
were raised in the lawsuit against former operating contractors for PGDP. 


Neither OR nor the Paducah Site Office has provided suffkienl direction to Bechtel Jacobs to a 
adequate oversight of subcontractors. 


Neither OR nor the Paducah Site Office has provided sufficient direction to Bechtel Jacobs to assure adequate 
oversight of subcontractors, even though subcontractors are performing an increasing amount of work, Written 
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guidance for administration of the Bechtel Jacobs contract was provided to aii OR employees in a memorandum 
from the OR Manager, dated January 29, 1998, which stated that "the DOE role will center on establishing 
policies, standards, baselines, and objectives and measuring performance rather than focusing on day-to-day 

. oversight and control.” ■ 

• The investigation team observed subcontractor ES&H performance that did not meet DOE requirements. 

• Performance deficiencies were particularly evident in radiation protection, an area where the Paducah Site 
Office lacks sufficient expertise to provide effective oversight. The investigation team observed a number of 
deficiencies in this area that had not been previously identified by the Site Office. 

• The Paducah Site Office does not have a formal program or process, including definition of roles and 
responsibilities, for assessment of Bechtel Jacobs’ performance ai the activity level, and has performed little 
assessment of Bechtel Jacobs’ activities or conditions. 

• OR has not maintained a DOE Facility Representative at PGDP since the regulation of enrichment was transferred 
to NRC. 

• There is little oversight of training programs by DOE, and there are no mechanisms to ensure that the training 
that is provided is adequate. 

• The Paducah Site Office did not identify theappropriate DOE requirements for unrestricted release of potentially 
contaminated property before approving the sale of fluorine cells. 

14. Bechtel Jacobs has not conducted fully effective oversight of ES&H performance or ensured that its 
subcontractors effectively implement all I>OE and regulatory requirements and are held accountable. 

• Numerous weaknesses were identified in procedure adherertce, safe work practices, occupational medicine, and 
worker training These weaknesses resulted in a slop-work action for one subcontractor during the investigation 
period. 

• Bechtel Jacobs’ subcontractors do not 
consistently follow safety and health procedures. 

• Subcontractors are screened by Bechtel Jacobs 
before starting work, but these screenings are not 
adequate to ensure that the subcontractors have 
working programs in place that meet DOE 
requirements for industrial safety, industrial 
hygiene, and medical surveillance. 

• Some recent subcontractor work activities have 
resulted in unsafe work practices. 

• Although Bechtel Jacobs provides a measure of 
oversight of subcontractor training programs 
through quality assurance audits, surveillances, 
and readiness reviews, the oversight is not consistently applied and is performed only at the discretion of the 
Bechtel Jacobs project manager. 
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PlantK-d rodui'iigtu in Ntal'I niU furlltcr rnlucv Bechid Jacobs' iccbiiiail ciipabiiih (o conduct ersiglit 
and suneillance of $ttbcnntrsctor activities. 


• Planned reductions in staff within Bechtel Jacobs will further reduce Bechtef Jacobs’ technical capability to 
conduct oversight and surveillance of subcontractor activities. Planned staffing changes include a reduction in 
Safety Advocates from four (one Safety Advocate and tiiree Safety Engineers who perform the Safety Advocate 
function) to one and elimination of the training coordinator position. In addition, there are significant shortages 
in key safety disciplines, such as industrial hygiaie. 

Conclusions 


DOE and Bechtel Jacobs line management practices and processes have not assured compliance with ES&H 
requirements. Previously-identified problems that had been corrected after the Tiger Team assessment have resurfaced. 
With the shift to a management and integration contract, exp^mding reliance on subcontractors for the cleanup and 
waste management activities will require significantly more surveillance and oversight by both Bechtel Jacobs and 
DOE personnel who are knowledgeable of DOE requirements. In some cases, these requirements may be more 
stringent than the subcontractors’ normally accepted practices. It has been demonstrated throughout the DOE complex 
that more active oversight and surveillance at the activity level is necessary to raise the threshold of acceptability for 
safe work practices and environmental conditions. If IX)E is successful in obtaining funding to accelerate cleanup 
activities at PGDP, significantly more effort must be expended on surveillance and oversight to achieve and maintain 
the requisite standards for protecting the environment, the public, and especially the workers. 


m 
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APPENDIX A 

ISSUES FOR CORRECTIVE ACTION AND FOLLOW-UP 

Line management is responsible for correcting deficioicies and addressing weaknesses identified in Office of 
Oversight reviews. Following each review-, line management prepares a corrective action plan. The Office of 
Oversight follows up on significant issues as part of a multifaretal program that involves follow-up reviews, site 
profile updates, and tracking of individual issues. 

This appendix summarizes the significant issues identified in this report of the Phase 1 investigation of POOR 
The issues identified in Table A-1 w'ill be formally tracked in accordance with the DOE plan developed in response 
to DNFSB Recommendation 98-1, which addressed follow-up of independent oversight findings OR, the Paducah 
Site Office, and Bechtel Jacobs need to specifically address these issues in the corrective action plan. 

During an investigation, the Office of Oversight team mt^ identify isolated weaknesses and/or minor deficiencies 
in otherwise effective programs. Although the site needs to correct such weaknesses and deficiencies, the Office of 
Oversight does not include ever\' identified weakness in the formal tracking system. However, all weaknesses and 
deficiencies are considered as part 'of the Office of Oversight follow-up program when evaluating performance and 
planning future Oversight evaluation and follow-up activities. 
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Table A-1. Issues Identified in the Phase 1 Investigation at PGDP 


ISSUE STATEMENT 


There has been limited progress in remeditting and characterizing 
environmental contamination, low-level wastes, and stored hazardous 
materials that were produced by past industrial activities, and major cleanup 
milestones under the Federal Facility Agreement are jeopardized by fimding 

constraints. 

There are continuing weaknesses in the radiation protection management 
of known environmental ccHitamination areas 1^ both Bechtel Jacobs 
and DOE. 


Radiological exposure pathways for DOE operations have not been fully 
assessed or documented. 


Groundwater contamination has not been adequately characterized in 
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APPENDIX B 

CHARACTERIZATION OF SELECTED SOLID WASTE 
MANAGEMENT UNITS ' 

Table B-1 provides a characterization of selected SWMUs at PGDP as they were understood in the early 1990s. 
Information in the table was obtained from “Results of the Site Investigation, Phase H at the Paducah Gaseous 
Diffusion Plant,” KY/ER-4, Volume 2 of 6, April 1992. SWMUs presented in the table are those units for which 
quantitative sampling information on either radioactive or hazardous materials was provided in the reference document. 



477 


Table B-l. Characterization of Seiectwl PDGP Solid Waste Management linils from i990‘ 


Number & 
!,ocalion 

Areal Period of 

Extent Operation 

Sampling Data 

1 <>JiitineRts 

SWMU 1 C-747C 

Oil Landfarm 

■ 

1975-1979 

Phase 1; 

TCE-l90ngAe 

Aioclor 1242 and 1254 - 1.400 
Semnolil^ oiganics - 1 .*00 «ig/kg 
FCBs— range from 25-10.000 ppm 
Te-99-2J6J±8.7pCi/g 

U-234,U-238 - !5.7J ±1.2* pCi/g 

At least S.OOOgallons of waste 
oil were applied to the landfarm. , 

i 

1 

Periodically, lime and fenilizcr j 
were applied to the area, and 
die surface was replowcd. 

SWMU 2. C.74t7 
Uranium Burial 

Ground 

■ 

1951-1977 

270 tens of uTHtiDm 

S9.W0 gaRens of oils 
eSOg^oflsrfTCE 

niasci vvcHdatsRcar Burial Ground: 
Te.99 - 747J pCifg 
U-234-|.*«iJpCi/g 

U-23* - 3J33J pCi/g 

Burial ground incladcd t 

pyroptKwic foroisof U niciai. 

Onlv 4 of 15 (.30-gallon) drums ' 
with TCE were recovered. 

SWMU 3: C-404 
l.o\v-Lcvcl Waste 
Radioaaive Waste 

Burial Ground 


■ 

Phase 1: 

Te-99 - 2.175 pCi/g 

TCE-2KJ,<gA- 

Most Tc-99 was released from j 
lkcC-4(10fBcilih IothcC-4t)4 1 
facility. 

The i^pcr tier of was* includes 
4.4(1 drams with Cd. Sc. and Pb. i 

SWMU 5: C-74(;F 
Ciassifted &iris) 

Yard 

168-tiOC ft- 


tliasc i; 

Bcnxcitc - 9801 ,ii/kg 

TCE-9,<gAg 

1 

SWMU 7: C-747A 

Burial Ground 

7 areas rarging 
from I.JOO ft' to 
i‘J.250 ft- . 
with an o>cralI total 
<if.‘i3.6.Snfi; 

1957-1979 

Wiascl: 

TCE-d.l(IOaftd 5.300,^ 

Tc-99- 3.195 and 2.830 pCi/L 

Hiase 1 Deep Borings- 
Tc-99 - 72.7 pCi/g 

Aroclor 1254 - 730;ig>kg 

Aroclor 1260 - 26f<gA;g 

No record ofTCE disposal, 
although Well 66 has the highest : 
Goncemrations of any onsite 
or offsite wells 

Burial ground conioins 
uraniiim-conumioated malcrial 
ffoiu €-410 feed Plant and 
uranies powder scrap from [ 

C-340 faciPib-. • 

SmiUS; C.7«ss 
Residemiel LandBH 

6 celts 
occupving 

700,000 ft= 

19*2 - present 

Phase!: 

TCE-21i>gOL 

Tc-99-«3pCW, 

LandTiD is a peienlisi oS'sicc 
eontafflinaiien source. 

SWMUU; C-400 
TriohloneUiene 

Leak Site 

4.200 fl' 

Stem sewer 
received TCE 
from early 

1950s (o/une 

19*0 Tram C-400 
Geanwg Building 

19*6 samples fren excavatien: 

TCE- 7,000 BgAg 

fhasel: 

TCE-33^ 

Te-99 -mjpCiii 

Phase 1 De^ Bering: 

TCE-220A«0[g 

In 1986, SIOfi’ofcontBDinBied 
soil was nmoved eontainiog 
ISOpouiKtiofTCE. 

Some QORtaminaiod soil was 
left in Bd around C-400 

Ciemrifig Butldug (br 
stncturtl lessens. 

Deep boring identified 
delectable coisentntioas to the 
base of frie Regional Gravel 
Aquifer. 


Information obtained from "Results of the Site Investigation. Phase II at the Paducah Caseous Diffusion Plam." K Y/ER-4, \to1ume 2 
of 6, April 1992 SWMUs presented in the ubie are those f<B- whidt quantitative sampling infoimation on ei*er radioactive or 
hazardous materials was provided in the rtference docunveni The symbol ‘P’ irwiicates an estimated, measureci value. 
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Number & Areal 

Location Extent 


Period of 
Operation 


Sampling Data 


■ SWMU 17; - 

C-616E Sludge Lagoon 


Ptiasel; 

Tc-99-4.9pCi/L 


Phase I Deep Borings: 


TCE, chlofoTonn, and chloromeihane 
-i.0Jto34;,^/L 

(mss beta, Tc-99, U-238. Pu-239 - 0.05 
±0.0Stol6±I7pCi/g 


Tlie lagoon is located nonh of 
Plant securitj' fence. 


Phase I: 
TC:E-22,igrt. 
Tc-99 - 76 pCi/L 


The lagoon is located north of 
the Plant seairitj' fence. 


Phase i Deep Bonngs: 

Toluene, TCE, chloroibnn. and 
chloromcthanc - I .OJ to 34 ug/l 
Gloss beta, Tc-99. lJ-238. Pu-239 - U.05 
±(l.05(ol6±17pCi/g 


The lagoon receives much of 
the Tc-99 discharged from 
the Plant. 


The lagoon overflows to 
Big Bavou Crock through 
Outfall 001. 


Below grade 
impoundment of 
600 ft: 


Phase I samples fntia sludge: 

Tc-99 - 56 pCi/g 

Total Uranium - 38 1 .B pCi/g 

Np-237- l.2pCi/g 

Nickd - 201.,^ >‘g/L. TCLP extract 

PCBs- 3.000 .ig/kg 


Phase 1- from Wdl 66: 
TCE -5.300,^ 
Tc-99 - 2.830 pCi^ 


Ash and burned material 
were buried when the 
incinerator was closed. 


Phase I Deep Boring: 
Aroclofs 1254 - 120 ,ig/kg 
Aroclofs 1260 - 26 ,<gA:g 


Much lower concentrations of 
TCE and Te-99 were obtained 
during Phase I sampling from 
Wells 63. 64. and 65 that are al 
located west of the unit. 


SWMU 33: 0-727 
Motor Cleaning Faciii^' 


Phase I Shallow Borings: 

PCBs -66.000,1$% 
Dio.\ins/furaiis - 3 29J ^g/kg 
VOCs (e.g.. benaene, ethylbenzene, 
and t^-leiies) - 210 ;i$4tg 


Process for cleaning changed ir 
1975 from dipping in mineral 
spirits to steam cleaning. 


Approximately 3,200 Ci of Tc*99 were 
disdiaiKed at a controllad rate from 
the Plant to surface waters, primarily 
from C-400 eSluents and. tbarafore, 
pMttfially throu^ C-403. 


C-403 receives effluents from 
C^OO Cleaning Building and 
dirohaiges to North/South 
Divanioi) Oitsh, where it 
is dinoted to the C-dlfr-F 
Pull Flow Lagoon, C-6I6 






dirohaiges to Big Bayou Creek 
through Outfall 001. 

SWMU 47; C-400 
Techsetium Storage 

Tank Area 

4,000 gdiffiu 

I960t - 1986 
when tbe tank 
was removed 

1986 samples in aid around lank: 

Tc-99 -0.5 ppm in soil, 0.08 ppm in 
concrete 

Chromium - 10.1 ppm in soil. 

17.2 ppm in coociele 

Uranhnn - 165 ppm in soil, 
inconcrete 

No spiUs of Te-99 were 28 ppm 
were documented. 

SWMUs 58-69: 

EQluent Dhcbea and 

Little nnd Big B^on 
Cre^ 

The two creeks 
follow dong the 
western and eastern 
sidea of die Plant, 
re^ectively, aid 
empty inlo die 

Ohio RiveE. 

N/A 

Riasel; 

Evidence of tnnsuranic, T6-99, PCB, 
and orgmaic compound contaminatioD in 
sediments ad surface water 

Subseqnat assessment indicated risk 
from exposure to creek sediments. 

Reaches with contaminated soils 
ad sedimats include: the 
North^uth Diversion Ditch 
from the Plat to Little Bnou 
Creek (1 0,000 ft). Little Bayou 
Creek frrom Plat OutfaS Oil to 
tbe Noilfa/Soutfa Dtveraion Ditth 
(1 6,000 ft), and Big B^u 
Cre^ film Plat Outfab 009 to 
New Water Line Road (3,000 ft). 
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Number & 
Location 

Areal 

Extent 

Period of 
Operation 


Sampling Data 

Comments 

SWMU 74- PCB 
.Spill Site.. , • - 

N/A 

Spills OCCUTTCd ' 

from 1950s.' 
loearty: 1970s •' 

Phase I; . 

■ Aroclor 1260 - 2.97f 8 
- Dioxins — 16 V'gAS 

Cross beta - 38.5 ± 2 1 pCi/g 

Exact release dates 
arc.unknown. 


N/A 

Spills occurred 
from 1950$ to 
early 1970s 

Phase I: 

Aroclor 1254 and 1260 - 77(] ..gAg 
Dioxins/rucans - 230 ,(gAg 

Exact release dates 
are unknown. 

SWMU 79: PCB 

Spill Site 

N/A 

Spills occurred 
from 1950s to 
early 1970s 

Phase 1: 

Atodor 1260 - IZOflO ,<gAg 

Dioxin (OCDD) - 8.69J .igAg 

Organics - 80J ..g/kg 

Tc-99- i .OJpCL'g 

I^H239 - 0.36 ±0.17pCi/g 

Exacl release dates 
arc unknown. 

SWMU 80: PCB 

Spill Site 

N/A 

Spills occurred 
from 1950$ to 
early 1970s 

Phase I: 

Aroclor 1260 - L50.0(l0 ,<g/kg 

Dioxins - 37.2 -^/kg 

OCDD - 8.-’ ug-kg 
Tc-99-l.9Ji02pCi/g 

Exacl release dates 
arc unknown. 

SWMU 81: PCB 

Spill Site 

N/A 

^Us occurred 
from 1950$ to 
early 1970s 

Phase I: 

Aroclor 1260 - 17.417 ,<g/kg 

Dioxins - I2.63J -ig/kg 

OCDD- 170. gAg 

Exacl release dates 
arc unknown 

SWMU 82: Elcclrical 
Switchyard 

N/A 

1951 - present 

Phase 1: 

Aroclor I260< 1129, ,gAg 

OCDD < 7.51 ,.gAg 

Gross beta - 21 7 1 1.9 pCi/g 

Pre-RCRA. TCE was dumped 
on the ground when cleaning 
operations were finished. 

Several hundred gallons were 
used annually. PCB contamina- 
tion also found. 

SWMU 83: Electrical 
Switchyard 

N/A 

1951 - present 

Phase 1: 

Arodor 1260 < .'70 . g.Ag 

Pre-RCRA. TCE was dumped 
on the ground when cleaning 
operations were finished. 

Several hundred gallons were 
used annually. PCB eoniamina* 
lion was found. 

SWMU 84: Elecincal 
Switchyard 

N/A 

1953 - present 

Phase 1: 

Arodor 1260 <63 ,'.gAg 

Pre-RCRA. TCE was dumped 
on the ground when cleaning 
operations were finished. 

Several hundred gallons were 
used annuelly. 

SWMU 85: Elecincal 
Switchyard 

N/A 

1951 - present 

Phase! 

Chloronteibane - 4801 <rgAg 

Total xylenes - 2501 >i^g 

Pre-RCRA, TCE was dumped 
on the ground when cleaning 
operations were finished. 

Seven] hundred gallons wen 
used snnually. 

SWMU 91; UF, Cylinder 
Drop Test Area 

N/A 

1979 

Phase 1 Deep Boring: 

TCE - present to 24 feel b)$ in 
concentrations up to 260 .igAg 

TCE was ^picalty left in pit for 
days prior to pumping. 

SWMUs94and95: 

Old Kentucky Ordnance 
Woilcs 

N/A 

1942 - 1946 

1988 leach field samples, SWMU 94: 
PAH - 131 to 1.040 >igAg 


SWMU 138; C-iOO 

Soudi Side Lawn 

N/A 

See commenis 

No samples ideniified as having been 
taken for SWMU 138: however, historic 
analyses of the SWMU 38 sludge (one 
oftwo sources of the sludge) reported 
the presence of PCBs and uranium. 

Receives sludge from the C-61 1 
Water Treatment Plant and the 
C*615 Sewage Disposal Plant 
(SWMU 38). 

Sludge qrplied directly to 
lawn os fertilizer. 

C-615 sludge contained PCBs 
and uranium. 
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APPENDIX C 

TEAM COMPOSITION 

To reflect the investigation team’s overall mission of assessing the impact of current DOE activities on worker 
safety, public safety, and environmental protection, the investigation activities of the team are organized into three 
groups - management and worker safety, environmental management, and radiation protection. Each group is 
composed of a group leader and individual members witfi relevant exfwrtise. Each group developed lines of inquiry 
that guided the evaluation scope of interest for that group. The specific activities of the investigation team are 
discussed in Section 1 .4. 

The team composition and areas of responsibility are shown below. 


Senior Manager 
S. David Stadler, Ph.D. 

Team Leader 

Patricia Worthington, Ph D. 

Management and Worker Safety Group 

Brad Davy - Group Leader 
Marvin Mielke, RN 
Bob Freeman 
Regina Griego 
Bill McArthur, Ph.D., CIH 
Jerry McKamy, Ph.D. 

A1 Gibson** 

Jim Lockridge, PE. CIH, CSP*-^ 

Mark Good** 

Environmental Management Group 

Bill Eckroade, REM - Group Leader 
Crawford. PE, REM 
Arlene Weiner. REM** 

Thomas Naymik, PhD., CPG, RG** 

Chris Perry, CPG** 

Mario Vigliani, CHP** 

Radiation Protection Group 

Ed Blackwood - Group Leader 
Robert Loesch, RRPT 
Bill Cooper, CSP 
Pete O’Connell, CHP 


Communications and Support 

Mary Anne Sirk 
Barbara Harshman 
Bob McCall urn 
Marcia Taylor 
Kathy Moore 

Quality Review Board 

S. David Stadler 
Raymond Hardwick 
Thomas Staker 
Tom Davis 


RN Registered Nurse 

CIH Certified Industrial Hygienist 

CSP Certified Safety Professional 

REM Registered Environmental Manager 

PE Professional Engineer 

CPG Certified Professional Geologist 

RG Registered Geologist 

CHP Certified Health Physicist 

Rl^ Registered Radiation Protection Technologist 


Technical Advisor 
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Abbreviations Used in This Report 

ALARA 

As Low As Reasonably Achievable 

CERCLA 

Comprehensive Environmental Response, Compensation, and 


Liability Act 

CFR 

Code of Federal Regulations 

DCG 

Derived Concentration Guidelines 

DHHS 

U.S. Department of Health and Human Services 

DMSA 

DOE Material Storage Area 

DNFSB 

Defense Nuclear Facilities Safety Board 

DOE 

U.S. Department of Energy 

EPA 

Environmental Protection Agency 

ES&H 

Environment, Safety, and Health 

MCL 

Maximum Contaminant Level 

MMES 

Martin Marietta Eneigy Systems 

NRC 

Nuclear Regulatory Commission 

OR 

Oak Ridge Operations OfBce 

ORNL 

Oak Ridge National Laboratory 

OSHA 

Oc^pational Safety and Health Administration 

PACE 

Paper, Allied-Industrial, Ch«mical, and Energy (Workers) 

PCB 

Polychlorinated Biphenyl 

PGDP 

Paducah Gaseous DIHiision Plant 

ppb 

Parts Per Billion 

RCRA 

Resource Conservation and Recovery Act 

RWP 

Radiological Work Permit 

SSAB 

Site Specific Advisory Board 

SWMU 

Solid Waste Management Unit 

TCE 

Trichloroethene 

TVA 

Tennessee Valley Authority 

USEC 

United States Enrichment Corporation 
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Question 2: During its recent independent investigation, DOE sampled media for 
chemical and radiological analysis. What was the purpose of this sampling effort, 
and what are your findings? 

Answer: Environmental samples were collected and analyzed by the investigation 
team in an effort to confirm that the current analytical results being reported by 
the site are accurate and representative of actual environmental conditions. This ef- 
fort was not intended to characterize the site for remediation purposes. Remedial 
Investigations studies are conducted by the Department’s Environmental Manage- 
ment Program and are reviewed and approved by environmental regulatory agen- 
cies. 

The results of the independent sampling were generally consistent with historical 
environmental monitoring results produced and published by the site. There also 
was general agreement between the independent sample results and the results of 
the analysis of split samples by the site. Those matches provides, additional con- 
fidence that DOE site contractors are producing accurate environmental monitoring 
results. 

In a few cases, sediment sample results identified contaminants at levels not pre- 
viously identified by the site. These transplant were taken at the North-South Di- 
version Ditch (between Ogden Landing Road and the site security fence), and out- 
falls KOll and K015. These discrepancies are likely to be related to the lack of ho- 
mogeneity of contaminants in the soils. 

Question 3: Did DOE plan its independent investigation sampling effort with the 
Environmental Protection Agency (EPA)? If not, please explain why. Also, prior to 
the release of the independent investigation report, did EPA request or receive envi- 
ronmental sampling data. If not please explain why. 

Answer: DOE did not plan the sampling effort with the EPA. The team was di- 
rected to conduct an independent investigation of the site, and operated under strict 
deadlines established by the Secretary of Energy for the completion of the initial 
phase of the investigation. In planning the independent environmental sampling ef- 
fort, the team evaluated the results of past Remedial Investigations that were per- 
formed by DOE contractors and overseen and approved by EPA and the Common- 
wealth of Kentucky. These reports described the nature and extent of environmental 
contamination from past releases from the Paducah plant. The team utilized these 
reports, as well as routine environmental monitoring results produced by DOE site 
management, to plan the most effective and efficient sampling strategy for the inde- 
pendent investigation. Onsite representatives from Kentucky participated in the 
sampling effort by collecting several split samples of groundwater, surface water 
and soils/sediments. The EPA Project Manager for Paducah was consulted on the 
initial conclusions of the investigation team immediately following the completion 
of field investigations. 

The EPA did request sampling results from the investigation team. Upon comple- 
tion of the analysis of most samples and the assessment of the data by the inves- 
tigation team, sampling data were provided to EPA Region IV and Commonwealth 
of Kentucky staff on Friday, October 8, 1999. An EPA project manager was briefed 
on the final results of the investigation on Thursday, October 14, 1999. The inves- 
tigation report was formally published on Wednesday, October 20, 1999. 

Question 4: At the hearing, DOE indicated that areas onsite had been identified 
with radiological contamination high enough to require sampling technicians to 
wear protective clothing. Why have these contamination areas remained uncon- 
trolled for public access? Are there other areas onsite with similar amounts of con- 
tamination that are also un-posted? 

Answer: The investigation team noted areas of contamination that exceed Bechtel 
Jacobs radiological posting criteria in outfalls KOll, the North South Diversion 
Ditch, and along little Bayou creek on DOE property but outside the site security 
fence. The Bechtel Jacobs health physics procedures require that such areas be post- 
ed as soil contamination areas and/or contamination areas, and that appropriate 
measures be taken to prevent inadvertent entry. Some of these areas were posted 
with signage and wording that were the result of CERCLA Records of Decision or 
interim corrective measures, but these postings were not consistent and, in some 
cases, did not specify the presence of a radiological hazard. Neither DOE nor Bech- 
tel Jacobs site representatives was able to provide a sound basis for not controlling 
such areas in accordance with the Bechtel Jacobs radiation protection program. 

The investigation team noted that the most significant areas of contamination 
have been identified during past investigations, but, the full extent of radiological 
contamination both inside and outside the security fence has still not been charac- 
terized by a sitewide survey and sampling program. 

The Department subsequently made changes to improve the sign postings for ra- 
dioactively contaminated areas on DOE property. Site personnel have, for example. 
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posted signs that clearly identify the presence of radiological contamination on both 
sides of the North-South Diversion Ditch, and at several outfall ditches and culverts 
associated with Little Bayou Creek. 

QUESTIONS FROM CHAIRMAN UPTON 
Assessment of Environmental Media 

Question 5: Why has DOE failed to adequately assess sediments, soils, surface 
water, and other environmental media in areas outside the security fence to ensure 
public safety in these areas? 

Answer 5: The Department has worked with regulators in the U.S. Environmental 
Protection Agency (EPA) and the Commonwealth of Kentucky to ensure that assess- 
ments are done in areas outside the security fence to identify contamination in sedi- 
ments, soils, surface water, and other environmental media, as described below. In 
addition, on November 8th and 9th, 1999, representatives from DOE field offices 
and Headquarters, EPA, and Kentucky met to review strategies and priorities for 
assessment and remediation to maximize cleanup within available resources. 

DOE regularly assesses conditions, both inside and outside the security perimeter, 
and reports results of environmental monitoring at the Paducah Gaseous Diffusion 
Plant in the site’s Annual Environmental Report. In addition to the environmental 
monitoring reported annually in this report, the Department has conducted environ- 
mental assessments and investigations since the discovery of off-site groundwater 
contamination in 1988 to assess conditions outside the security perimeter, or con- 
tamination inside the security perimeter which could migrate beyond the fence 
boundaries. I would like to provide for the record a listing of investigation activities 
the Department has carried out from 1989 to the current time. 

The information follows. 

Environmental Assessments Conducted at Paducah Gaseous Diffusion Plant (PGDP) 


Date Assessment/Investigation 


Report Title/Number 


1989-1991 

Phase 1 Site Investigation 

Phase 1 Site Investigation Work Plan DOE/OR/07-1203. Volumes 1, 
2, and 3 

Results of Site Investigation Phase 1 at the PGDP KY/F-R-4 

1991 

Public Health and Ecological As- 
sessment. 

Results of Public Health and Ecological Assessment KY/SUB/13B- 
97777CP-03/1991/1 

1990-1992 

Phase II Site Investigation 

Phase II Site Investigation Work Plan KY/ER-3 

Results of the Site Investigation, Phase II at PGDP KY/SUB/13B- 
97777 P03/1991/1 

1993 

Northwest Plume Investigation 

Characterization of the Northwest Plume Utilizing a Driven Discrete- 
Depth Sampling System KY/ER-22 

1994 

Northeast Plume Investigation 

Pield Sampling Plan for the Northeast Plume D0E/0R/07-12228iD2 

1993-1995 

Waste Area Groups (WAG) 1&7 .... 

Remedial Eacility Investigation Work Plan for WAGs 18i7 and Ken- 
tucky Ordnance Works SWMUs 94, 95, and 157 DOE/OR/07-1147 
Remedial Investigation Report for WAGs 1&7 at PGDP, Paducah, KY 
DOE/OR/07-1404 

Remedial Investigation Report for SWMUs 94, 95, and 157 DOE/OR/ 
07-1405 

1994-1996 

. WAG 17 

RGRA Facility Investigation Work Plan for WAG 17 at PGDP, Padu- 
cah, KY DOE/OR/07-1202&D2 

Remedial Investigation Report for WAG 17 at PGDP, Paducah, KY 
DOE/OR/07-1404 

1995-1999 

. WAG 6 

Integrated Remedial Investigation/Feasibility Study Work Plan for 
Waste Area Group 6 at the PGDP DOE/OR/07-1243&D4 

Remedial Investigation Report for WAG 6 at the PGDP, Paducah, KY 
DOE/OR/07-1727 Volumes 1, 2, 3, and 4 

1996-1999 

. WAG 27 

Integrated Remedial Investigation/Feasibility Study Work Plan for 
Waste Area Group 27 at the Paducah Gaseous Diffusion Plant, 
Paducah, Kentucky DOE/OR/07-15188,D3 

Remedial Investigation Report for WAG 27 at the PGDP, Paducah, 
KY DOE/OR/07-1777 Volumes 1, 2, 3, and 4 

1997-Current .... 

. WAG 28 

Work Plan for Waste Area Group 28 Remedial Investigation/Feasi- 


bility Study and Waste Area Group 8 Preliminary Assessment/Site 
Investigation at the Paducah Gaseous Diffusion Plant, Paducah, 
Kentucky DOE/OR/07-1592&D2 Primary 
Sampling and Analysis Plan to Support a Site Wide Current Reme- 
dial Strategy for DNAPL DOE/OR-07-1719 


1998-Gurrent 


Data Gaps 
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Environmental Assessments Conducted at Paducah Gaseous Ditfusion Plant (PGDP) — Continued 


Date Assessment/Investigation 


Report Title/Number 


1998-Current WAG 8 Work Plan for Waste Area Group 28 Remedial Investigation/Feasi- 

bility Study and Waste Area Group 8 Preliminary Assessment/Site 
Investigation at the Paducah Gaseous Diffusion Piant, Paducah, 
Kentucky DOE/OR/07-1592&D2 Primary 


As a result of these data collection and assessment activities, a number of actions 
have been taken to protect the public’s health and safety outside the plant security 
fence. I would like to provide for the record a summary of the actions taken. 

The information follows. 

Actions Taken at Paducah Gaseous Diffusion Plant to Protect the Public Health & Safety 


Project/Event 


Action taken 


Off-site Groundwater Contamination 
Controls (1988-89). 


Contaminated Rubble Pile at Ballard 
County Wildlife Area and Related 
Controls. 

Subsidence Control at the Sewage 
Treatment Plant. 

Elevated levels of PCBs in fish 

C-750-A and B Underground Storage 
Tanks. 

C-746-K Sanitary Landfill Interim Cor- 
rective Measures (Initiated in 1992). 


Trichloroethylene (TCE) Use at PGDP .. 


RCRA Closures (1993-present) 


Institutional Control of Off-Site Con- 
tamination in Surface Water In- 
terim Corrective Measures (Initiated 
in 1993). 


Containment of Scrap Yard Sediment 
Runoff Interim Corrective Measures 
(Initiated in 1993). 

Water Policy Engineering Evaluation/ 
Cost Analysis (Initiated in 1993). 


North/South Diversion Ditch (NSDD) 
Record of Decision (Initiated in 
1994). 


Identified and sampled local wells 
Provided interim bottle water to anyone who wanted it 
Initiated routine residential sampling 
Provided water tanks to any residents with contaminated wells 
Initiated health surveys of residents with contaminated wells 
Identified radiological contamination in Little Bayou Creek, North/South Diversion 
Ditch, and KPDES Outfall Oil. Posted “No Trespassing” signs. 

Removed rubble pile 

Performed systematic search for other rubble piles which resulted in identification 
of several additional rubble piles which were grouped into WAG 17 
Performed expedited health physics surveys of piles 

Fenced sewage treatment plant to protect recreational users of the area from 
physical hazards (i.e., subsidence) 

Commonwealth of Kentucky issued a fish advisory for the Little Bayou Creek and 
KPDPS Outfall on 

Removed tanks in 1991 with partial soil excavation 
Excavated additional soils and closed in 1998 

Installed a low permeability cap to repair subsidence and restore a 5% slope to 
the top of the landfill to assist in precipitation runoff 
Implemented a surface water monitoring program 

Maintenance of a previously installed leachate containment dam and filter trap 
Use of TCE was discontinued at PGDP on June 30, 1993 
Sludges/sediments from large degreaser were confainerized and placed in waste 
storage 

Closed the following unifs in accordance wifh RCRA: C-400-B&C Nickel Stripper, 
C-409 RCRA Pilot Plant, C-720 Large Degreaser, and C-746-R RCRA Storage 
Pad 

Closed C-404 Uranium Burial Ground in 1987 

Installed fencing af 13 sites outside the PGDP security perimeter along the KPDES 
outfalls 001 and Oil, C-616 lagoons, fhe NSDD, Big Bayou Creek, and Little 
Bayou Creek to restrict casual public access 
Posted warning signs at C-616 
Posted warning signs at the Outfalls and NSDD 
Posfed a fish Consumpfion Advisory for Little Bayou Creek 
Insfalled sill fences around the scrap yards to filter the contaminated silt which 
could be mobilized during rainfall events 

Installed gabion type silt traps with nonwoven geotextile material in two ditches 
draining the scrap yards to contain contaminated sediments 
Provided municipal mater supply to residents with in the area that could poten- 
tially be affected by migration of groundwater contamination 
Established agreements with residents which restricted use of their wells 
Established agreements with residents which allowed access for sampling or test- 
ing 

Ongoing payment of associated water bills 
Locked and capped affected residential wells 

Installed ion exchange system in C-400 to reduce radionuclide concentrations in 
effluents prior to discharge into the NSDD 
Established the target treatment level as the Maximum Contaminant Levels (MCLs) 
Installed (by USEC) settling lagoons at the C-600 facility to remove fly ash from 
effluents prior to discharge to the NSDD 
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Actions Taken at Paducah Gaseous Diffusion Plant to Protect the Public Health & Safety — 

Continued 


Project/Event 


Action Taken 


Interim Remedial Action for the North- 
west Plume (Initiated in 1993). 


Outfall on (1995) 

Interim Remedial Action for fhe Norfh- 
east Plume (Initiafed in 1995). 


WAG 22 Solid Waste Management 
Units (SWMU) 2 and 3 Record of 
Decision (Initiated in 1995). 

C-746-S&T Landfill Closures 

WAG 17 Removal Action (1996) 

WAG 17 Record of Decision (1997) . 

WAG 23 Removal Action (1997) 

WAGs 1 and 7 Record of Decision 
(Initiated in 1998). 


SWMU 91 Record of Decision 
(Lasagna™) (Initiated in 1999). 


Radiological Postings (Ongoing) 


Installed two lift stations in the NSDD which discharged to a pipeline to transport 
permitted effluent discharges and storm water runoff from the southern end. 
This system bypassed approximately 50% of the NSDD inside the security pe- 
rimeter, thereby reducing the potential for mobilizing contaminated sediments in 
the vicinity of NSDD 

Insfalled a gabion type rock structure with nonwoven geotextile material secured to 
the upstream side near the ditch 001 lift station to mitigate the potential for 
contaminant transport from the bypassed portion of the NSDD to offsite area 
Installed warning signs on both sides of the NSDD to give notice that elevated lev- 
els of radionuclides, metals, and PCBs are present in the area 
Installed a total of four exfraction wells at two locations (two at each location) 
and associated piping to extract contaminated groundwater from the highest 
concentration area of the Northwest plume and pump this water to a treatment 
system 

Installed a treatment system consisting of air strippers, ion exchange, and acti- 
vated carbon to treat the contaminated (TCE and Tc-99) groundwater to a tar- 
get treatment limit of 5 ppb for tricliloroethene (TCE) and 900 pCi/g for Tc-99 
prior to discharge to Outfall 001 

Lined ditch with bentonite and installed rip-rap to reduce transport of PCB-con- 
taminated sediments 

Installed a total of fwo exfraction wells at one location to extract contaminated 
groundwater from the highest concentration area of the Northeast plume 
Installed a collection and piping system to collect and pump contaminated 
groundwater to an existing cooling tower for volafilization of TCE and 1,1- 
dicholoroethene 

Implemented a groundwater monitoring program in the uppermost aquifer, the Re- 
gional Gravel Aquifer, to detect any release of contaminants from SWMU 2 
Implemented institutional controls (signs and deed restriction) at SWW 2 
Closure was initiated in accordance with Kentucky Solid Waste Regulations in 1995 
Removed contaminated soils 124 under DOE removal action authority 
Properly packaged and stored material as waste 

Established that no further remedial action was necessary to protect human health 
and the environment 

Excavated approximately 115 cubic meters from SWMUs 1, 56, 57, 80, and 81 to 
reduce PCB levels to below 25 ppm and dioxin levels to less than 1.3 ppb 
Deferred investigation and action on SWMU 38, C-615 Sewage Treatment Plant, 
until unit ceases operation 

Upgraded groundwater monitoring system around the C-746-K landfill 
Installed institutional controls (signs and fences) around C-746-K 
Implemented deed restrictions on C-746-K 

Transferred responsibility for SWMUs 94, 95, and 157 (all located in former KOW 
area) to the Corp of Engineers 

Established that no further remedial action was necessary to protect human health 
and the environment for the following SWMUs: 130, 131, 132, 133, 134 and 136 
Completed design of Lasagna™ treafment sysfem 
Abandoned three wells located within the SWMU 
Removed a cold bath pit used in testing UF6 cylinders 
Construction scheduled for treatment system September 1999 
Post areas of radiological contamination which exceed limits defined in 10 CFR 
835. 


In addition to the activities identified in the two proceeding listings, three major 
remedial investigations remain to be completed in accordance with the Federal Fa- 
cility Agreement. These include investigation of the surface water in FY 2000-2001, 
investigation of surface soils in FY 2001-2002, and investigation of burial grounds 
in FY 2004-2005. 

Radiological Contamination 

Question 6: What is DOE doing to identify radiological contamination at other off- 
site areas accessible to the public? 

Answer 6: The Department has conducted a number of investigations to identify 
possible radiological contamination at offsite areas around the Paducah, Kentucky 
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site. Where we have identified contamination, we have taken steps to mitigate risks 
to public health and safety. 

Actions taken to identify and address offsite radiological and chemical contamina- 
tion have included routine sampling of residential water supplies; provision of alter- 
native water supplies when contamination was found in residential wells; removal 
of deteriorating tanks and excavation of contaminated soils; improved treatment of 
waste streams to decrease possible offsite releases; installation of additional fencing 
to restrict access to possible contaminated areas; posting of warning signs to prevent 
use of contaminated water, including fishing and recreational use; installation of ex- 
traction wells to remove contaminated groundwater from various areas around the 
site-, and implementation of a groundwater monitoring program to ensure that any 
releases are detected. A detailed listing of the assessments conducted at the Padu- 
cah site, and actions taken to protect health and safety, was provided for the record 
in response to the preceding question. These listings show, by year, the various De- 
partmental actions taken to mitigate the spread of contamination offsite and to pre- 
vent public access to unsafe areas. 

Paducah Gaseous Diffusion Plant 

Question 7; What was the assessed value of natural uranium DOE transferred to 
the United States Enrichment Corporation (USEC) in 1998 for the purposes of com- 
pleting nuclear safety upgrades at Paducah? 

Answer: In 1998, the Department transferred 3,803,610 kgU of natural uranium 
and 44.276 Metric Tons of low-enriched uranium to the United States Enrichment 
Corporation for settlement of nuclear safety liabilities at the gaseous diffusion 
plants and other liabilities. The value of these transfers was assessed at $220 mil- 
lion. 

Question 8: What portion of the assessed value of the natural uranium transferred 
to USEC was intended to pay for the completion of seismic upgrades at Paducah? 

Answer: The Department transferred natural uranium and low-enriched uranium 
valued at $220 million under the Department-negotiated agreement with the United 
States Enrichment Corporation related to nuclear safety upgrades costs at the gas- 
eous diffusion plants. That agreement settled a number of Departmental liabilities, 
including completion of seismic upgrades at Paducah, which the Department esti- 
mated would total $34.6 million. 

Question 9: Please explain why DOE material storage areas at Paducah have not 
been characterized, analyzed or resolved even though they were identified more 
than two years ago. 

Answer: There are 148 DOE Material Storage Areas (DMSAs) at the Paducah 
Site. Based on inspections and records review, enough is known about the materials 
and equipment in 70 of these DMSAs to conclude that they do not present a criti- 
cality hazard. However, there are 78 DMSAs in which additional information is 
needed. Of the 78 DMSAs, 13 present the highest priority for near-term character- 
ization and disposition because fissile material could be present in quantities that 
could present a hazard under certain conditions. 

Over the last year, the Department had been developing nuclear-grade procedures 
and controls for the characterization and disposition of DMSAs with a potential for 
accumulation of fissile materials. Because of the nuclear safety aspects of this work, 
it proceeded at a slower pace. For example, we have taken the time that was needed 
to develop procedures to govern this work, to conduct the necessary criticality safety 
evaluations and safety assessments, and to perform a readiness assessment — all of 
which provide the basis for DOE’s approval to proceed with characterization and 
disposition actions for the DMSAs. 

Until recently, the priority for DMSA characterization and disposition was focused 
on portions of 24 DMSAs that contain materials and equipment that must be moved 
in order for United States Enrichment Corporation’s (USEC) seismic upgrade to pro- 
ceed. However, a recent investigation completed by DOE’s Office of Environment, 
Safety and Health identified 11 DMSAs that possibly contain fissile materials, pre- 
senting a criticality hazard — consequently, these areas must also be characterized 
and dispositioned on a priority basis. Subsequent review by the DOE contractor 
identified an additional 2 areas of potential concern. About half of these 13 DMSAs 
that are of concern to DOE are the same DMSAs that are a priority with USEC — 
but some of them are not. This has caused the Department to re-examine the pri- 
ority and schedule for characterization and disposition of the DMSAs that are a pri- 
ority for DOE and those that are a priority for USEC. In the interim, until a final 
plan is complete, we have proceeded to characterize and disposition/move materials 
in one DMSA that does not present a criticality concern. By doing so, this allows 
work required by USEC to proceed while providing an opportunity for workers to 
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gain more experience before handling a DMSA that presents a potential criticality 
hazard. 

We are currently working with the USEC and the Nuclear Regulatory Commis- 
sion to develop a consolidated plan for accelerating the characterization and removal 
or disposition of the DMSAs in a manner that meets the needs of hoth USEC and 
the Department. It is essential that DOE and USEC work closely together on this 
as the work depends on a limited number of properly trained and security-cleared 
USEC Inc employees at the site. Once issued, the final plan will he provided to the 
House Commerce Subcommittee on Oversight and Investigations. 

Question 10: Please explain what schedule or cost impacts may occur with USEC’s 
efforts to complete seismic upgrades at Paducah due to DOE’s failure to charac- 
terize, analyze, and resolve DOE material storage areas. 

Answer: The Department is presently working with the United States Enrichment 
Corporation (USEC) and the Nuclear Regulatory Commission (NRC) to determine 
the schedule and cost impacts associated with plans to remove materials and equip- 
ment located in DOE Material Storage Areas (DMSAs) to support USEC’s seismic 
upgrade project. However, a recent investigation by the Department of Energy (Oc- 
tober 1999) identified several other DMSAs not related to the seismic upgrade 
project that also require expeditious removal. At present, plans are being developed 
that would allow for timely removal and disposition of all materials and equipment 
in the DMSAs that are adjacent to areas in which seismic upgrades are planned, 
as well as for timely characterization and disposition of the additional DMSAs that 
were identified as potential areas of criticality concern in the recent DOE investiga- 
tion. 

We are working together to develop a comprehensive plan that meets the objec- 
tives of USEC, which are to complete the seismic upgrades, and the objectives of 
DOE, which are to address DMSAs that may have criticality safety concerns on an 
expedited basis. Once the plan is finalized we will be able to provide you the impact 
on cost and schedule. 

Question 11: Is USEC responsible for funding the characterization and movement 
of DOE material storage areas? If so, what is the estimated cost of this effort, and 
how will USEC provide the necessary funds to complete the characterization in a 
timely manner? 

Answer: Generally, the United States Enrichment Corporation (USEC) is not re- 
sponsible for funding the characterization of materials and equipment contained in 
the DOE Material Storage Areas (DMSAs). However, since 1997, USEC has been 
funding and conducting non-characterization work associated with the DMSAs in ac- 
cordance with the agreements signed on June 23, 1996, and December 31, 1996. 
Both of these agreements have been previously submitted to the Subcommittee. In 
addition, to support their seismic upgrade project, USEC has also agreed to fund 
and provide manpower for equipment and materials that must be removed from 
DMSAs in order for USEC to complete seismic upgrades. 

The total estimated costs of completing the DMSA removal actions for the seismic 
upgrade project and for the remaining DMSAs where potential criticality concerns 
exist are currently under development by the Department and USEC. 

Plutonium Contamination 

Question 12: Please explain why plutonium contamination in offsite sediments 
was not identified in the Executive Summary of the DOE report “Phase I Results 
of the Site Investigation, March 22, 1991.” 

Answer 12: The Executive Summary discusses chemical and radiological contami- 
nation off site, but does not specifically identify plutonium contamination, although 
other radiological contaminants were identified in the summary. However, the body 
of the Phase I Site Investigation Report, March 22, 1991, does discuss plutonium 
contamination. The full report received DOE, Environmental Protection Agency 
(EPA), public, contractor, and State review. It is unclear why the plutonium con- 
tamination was not mentioned in the Executive Summary. 

Prior to the Phase I report, plutonium contamination had been identified and re- 
ported. For example, the 1980 Annual Site Environmental Report contained a table 
showing that transuranic elements (plutonium and neptunium) had been detected 
in fish, apples, milk, and deer. The 1980 report was submitted to various State 
agencies, the U.S. EPA Regional Office, and local news media. 

The Department also identified the presence of plutonium contamination and ele- 
vated radiation exposure readings in documents reporting the results of a Phase I 
investigation survey, including a September 18, 1990, Occurrence Report and a DOE 
media advisory issued on October 1, 1990. The local newspaper, the Paducah Sun, 
carried a story in its October 2, 1990, edition that discussed the presence of ura- 
nium and “transuranic elements such as plutonium, neptunium and technetium.” 
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The regulatory agencies in the Commonwealth of Kentucky and U.S. EPA were also 
informed of these findings through the monthly reports. 

Question 13: Please explain whether soil sample SS-2 — measured as part of DOE’s 
independent investigation — is consistent with data obtained in the March 22, 1991 
Phase I report. 

Answer: The independent investigation team collected a sample in the North 
South Diversion Ditch between Ogden Landing Road and the site security fence 
(sample SS-2). This sample was determined to contain elevated plutonium 239/240, 
neptunium 23.7, and thorium 230 levels. The 1991 Phase I report and supporting 
data dated January 4, 1991, contains survey and sampling results for soils and sedi- 
ments in the North South Diversion Ditch. The results of these samples in the vicin- 
ity of the location of SS-2 also showed elevated levels of plutonium, cesium and tho- 
rium. While the reported levels of plutonium and cesium from the 1991 samples are 
consistent with the results of the independent investigation team associated SS-2, 
the level of thorium-230 reported in 1991 is significantly lower than the level re- 
cently identified by the investigation team at that location. 

Institutional Controls 

Question 14: Based on current institutional controls that inform the public and 
restrict access to offsite contaminated areas, are visitors, workers, and residents 
surrounding the Paducah site adequately protected from radiological and chemical 
releases from the Paducah site? 

Answer ]4: The Department has installed institutional controls that restrict access 
to offsite contaminated areas on DOE property surrounding the operating facilities 
at the Paducah site. The Department installed postings, fences, and signs agreed 
to by the Commonwealth of Kentucky and the U.S. Environmental Protection Agen- 
cy as measures that would protect the public and workers. In addition, in response 
to the observations of the investigation team led by the Department’s Office of Envi- 
ronment, Safety and Health, the Department has completed additional postings on 
DOE property outside the security fence that identify radiologically contaminated 
areas. 

Contaminated Water 

Question 15: When contaminated wells were discovered in 1988, EPA ordered 
DOE to provide safe drinking water to private residences and the extension of mu- 
nicipal water lines to the homes in the area of contamination. In addition, a com- 
prehensive water monitoring program was put into effect. The current “sump & 
pump” method for dealing with the contaminated water does not appear to be ad- 
dressing the problem at the source. Please explain what efforts are currently under- 
way to control “hot spots” that are contributing to this groundwater contamination. 
Specifically, please include a description of your efforts to remove TCE stored in the 
C-400 building. Please also identify any proven technologies that may address the 
problem more effectively. 

Answer 15: The Department’s programmatic strategy for site remediation, which 
was developed in conjunction with, and approved by, both EPA and the Common- 
wealth of Kentucky, utilizes a risk-based approach consisting of four phases. The 
Department will first address imminent threats, including both on and off-site con- 
ditions; then reduce further migration of off-site contamination; then address 
sources of off-site contamination; and lastly address remaining areas of on-site con- 
tamination. 

Providing municipal water to affected residents and installing groundwater pump- 
and-treat systems were intended to address imminent threats and reduce the fur- 
ther mitigation of the high concentration portion of the off-site contamination 
plumes. However, these two steps are only intended to serve as interim measures 
until a more comprehensive solution can he developed. DOE recognizes the limita- 
tions of the existing pump and treat system and acknowledges that any comprehen- 
sive solution for groundwater must include actions at the source areas (i.e., the “hot 
spots” in the vicinity of the C-400 Building) to be effective. 

The “hot spots” in the vicinity of the C-400 Building (Waste Area Groups, WAGS, 
3, 6, 27, and 28) are the sources of the contaminated groundwater migrating from 
the site. These source areas are contamination from past activities; there are no tri- 
chloroethylene (TCE) materials currently stored in the C-400 Building. DOE re- 
cently completed remedial investigations for several of the major TCE source areas 
(WAGs 6 and 27) and expects to complete characterization of the southwest plume 
and remaining TCE sources (WAGs 3 and 28) in early FY 2000. Upon collection of 
this additional data, the Department will have sufficient information to complete a 
site-wide feasibility study that will lead to the selection of a final remedial action 
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for the groundwater contamination. The draft feasibility study is scheduled to he 
issued in June 2000. 

To support source remediation, DOE recently completed a successful demonstra- 
tion of the “LASAGNA” Technology, which removes TCE from soils, and is in the 
process of full-scale deployment at the TCE test pit area. DOE is also conducting 
a pilot field demonstration of another promising new technology in FY 2000. This 
new in-situ reactive harrier technology, when used in conjunction with other source 
treatment technologies, may prove to he significantly more effective than the tradi- 
tional pump and treat systems. In addition, DOE is working to identify technologies 
at Paducah through the Innovative Treatment Remediation Demonstration Program 
(ITRD), which provides outside technical expertise to help find solutions to complex 
remediation problems at DOE sites and works with stakeholders to gain acceptance 
of promising technologies. At Paducah, the ITRD is working to identify proven tech- 
nologies to address CTound water and soil contamination problems. 

Question 16: DOE has proposed a plan to compensate workers at Paducah that 
have demonstrated adverse health effects due to radiological exposure. Please ex- 
plain how causation will be established between exposure to radioactive contami- 
nants at Paducah facilities and adverse health effects pursuant to the proposed com- 
pensation plan. 

Answer: The Department considered a number of options for compensating work- 
ers at Paducah who have illnesses that may be associated with radiological expo- 
sure. Because of the lack of exposure monitoring data for these workers, it is not 
possible to accurately determine the doses they received. Therefore, in consultation 
with the National Economic Council, the Department elected to adopt the Radiation 
Exposure Compensation Act (RECA) model in developing Title III of the legislation. 
RECA has a compensation program for workers who were on site during atmos- 
pheric nuclear weapons testing. To be eligible for compensation, workers must es- 
tablish that they were (1) onsite at the time of weapons testing and (2) have one 
of the cancers listed in the statute. 

In the Administration’s proposal for Paducah workers, criteria are that (1) work- 
ers must have worked on site for one year during the time period winch recycled 
reactor tailings were processed, (2) worked in a position where they were badged 
for radiation exposure (or should have been badged), and (3) have primary cancer 
of the bone or the lung or one of the radiogenic cancers listed in RECA. 

Question 17. Was radiation exposure to workers monitored and documented prior 
to 1989? How could anyone actually prove causation if no records were kept? 

Answer: DOE has radiation protection standards and requirements in place that 
include monitoring thresholds, documentation, and reporting requirements. At Pa- 
ducah, DOE has found a lack of exposure monitoring data and is currently inves- 
tigating the adequacy of worker exposure records at all three gaseous diffusion 
plants, including Paducah. While it may be difficult to prove causation from these 
records, causation is not the only criteria used in compensation systems. In the pro- 
gram established by the Radiation Exposure Compensation Act, workers are eligible 
for compensation is they establish that they were (1) onsite at the time of weapons 
testing and (2) have one of the cancers listed in the statute. This was the model 
used in the Administration’s proposal for Paducah workers. 

Paducah Gaseous Diffusion Plant 

Question 18: Was DOE aware of illegal dumping activities reported in Spring 1991 
by Kentucky police investigator Mr. D.W. Senf, and referenced in Dr. Tom Cochran’s 
written testimony? If so, what did DOE do with this information? 

Answer: Based upon our review, it does not appear that DOE was aware of a re- 
port of illegal dumping made in 1991 by Mr. Senf. In recent discussions with the 
Kentucky Cabinet for Health Services, we have been told, in response to that allega- 
tion, the cabinet had the area in question surveyed and no elevated levels of con- 
tamination were found. 

Question 19: During Secretary Richardson’s most recent visit to Paducah, he said 
DOE would take whatever legal action is necessary to “make all former operators 
at the plant responsible for their roles in keeping workers in the dark about pluto- 
nium.” He later commented that those actions could impact not just the most recent 
contractors, but Union Carbide as well. Please explain what actions DOE is taking 
to hold former contractors at Paducah responsible for nuclear safety deficiencies. 

Answer: The Department’s actions include: the investigation of the current (since 
1990) and prior (before 1990) environment, safety and health procedures and prac- 
tices; evaluation of concerns related to operations prior to 1990; examination of rel- 
evant site records; evaluation of potential liability for civil penalties (applicable to 
activities after January 1996); and assessment of current and prior contractual re- 
sponsibilities and liabilities. 



